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Center Medium-Term Research Plans for 1998 to 20001 
The Group considered center medium-term plans for 1998 to 2000 and TAC’s 
recommendations thereon in the context of the long-term priorities and strategies endorsed by 
the Group at MTM96. Centers prepared their medium-term plans, based on guidelines 
developed by TAC and the CGIAR Secretariat following MTM96. The planning process was 
characterized by continuing interaction and exchanges of information among centers, TAC, 
and the CGIAR Secretariat. 
The Group also reviewed the 1998 research agenda recommended by TAC, consisting 
of center activities slated for implementation during the first year of the medium-term 
planning period. The Group will take a decision on the financing plan for the 1998 research 
agenda at ICW97. This timing follows the rhythm of decisionmaking endorsed at the 
Lucerne Ministerial-Level Meeting and introduced at MTM95, which requires that the 
research agenda and funding requirements of any year be outlined during the Mid-Term 
Meeting of the preceding year; for example, at MTM97 for 1998. This arrangement enables 
members to review the research agenda within their agencies and in discussion with centers, 
TAC, and the CGIAR Secretariat between May and October, when the financing plan for the 
following year is adopted at ICW. 
TAC Presentation 
TAC Chair Donald Winklemann reported on the medium-term planning process since 
MTM96, outlining the major considerations which shaped operationalization of the CGIAR’s 
priorities and strategies, the implications of TAC’s analysis for allocations at the center level, 
and the process through which the MTPs and allocations were developed. 
In the preparation of their plans, TAC encouraged centers to ensure that their MTPs 
were clear and transparent, showing the congruence between the MTP and the goals of the 
CGIAR. Centers were also encouraged to treat 2000 as if all funding were unrestricted, in 
order to provide the best sense of opportunities. 
TAC’s assessment of center MTPs was grounded in the principle elements underlying 
priority setting in the CGIAR, namely a people-centered focus, an emphasis on poverty 
alleviation and protecting natural resources for the attainment of sustainable food security, 
and a concern for efficiency in the pursuit of the CGIAR’s goals. TAC examined alternative 
sources of supply for the international public goods produced by the CGIAR, probabilities of 
success, opportunities offered by new science, and the contribution of center outputs to the 
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CGIAR’s goals with special reference to poor women and the rural poor, to how natural 
resources will influence present and future poverty, and to the global environment. 
TAC concluded that center efforts to increase agricultural productivity, especially in 
the poorest countries, will lead to poverty alleviation and protection of natural resources 
through rising incomes. This conclusion is based on evidence which shows that, for the 
poorest countries, agriculture is more effective than other sectors in promoting poverty 
reducing growth, as most of the developing world’s poor live in rural areas, depend on 
agriculture of their livelihoods, and spend half of their average family budget on food. To 
increase incomes, the productivity of the resources employed in agriculture must be 
increased. Increased productivity lowers the costs of production and generates increased 
output, thereby leading to lower prices of foodstuffs. This benefits both producers and 
consumers. As well, declining real prices of foodstuffs and increased demand for labor 
reduce pressure on marginal lands and forest margins. 
TAC’s recommendations for the medium-term planning period were based on a 
poverty weighted congruence analysis, focused on future rather than present conditions, so as 
to recognize the long time frame between research planning and seeing the results on the 
ground. The poverty indicator impacts relative shares by commodity and by region, thus 
focusing research on the areas of primary importance to the poorest. In addition to such 
quantitative aspects, TAC considered qualitative factors, such as efficiency, international 
public goods, alternative sources of supply, probabilities of success, and new science, in 
shaping its recommendations. 
The starting point for TAC’s medium-term recommendation was the 1997 resource 
allocation, as agreed at MTM96. Following a review of 1997 allocations among activities, 
commodities, and centers, TAC largely maintained the recommendations it presented at 
MTM96, with the exception of professional development and training, which received an 
increased allocation in response to the regional fora, and production systems, which was 
reduced. TAC reaffirmed its emphasis on germplasm improvement, especially work aimed at 
expanding the genetic base, and that work on natural resources management requires careful 
attention to the development of improved research paradigms. 
Currently, some 55 percent of the CGIAR’s investment is in work directly related to 
crop commodities. TAC made two key decisions regarding allocations to commodities in the 
medium-term planning period. First, the entire budget of the thirteen centers engaged in 
research on commodities would be distributed across those commodities, unless there was 
clear evidence that projects and activities were less oriented toward a specific center’s 
commodities and more oriented toward generic goods applicable to all commodities. Second, 
priorities and resource allocations for work on commodities should move from current shares 
in the allocations half way toward poverty weighted shares, unless there was solid evidence 
that argued against this. Thus, as a general rule, TAC set the level of investment 
recommended for the year 2000 midway between the poverty weighted share and the 1997 
share. Then, based on further analysis of other factors influencing the relative level of 
investment in the various crop commodities, such as the impact of new science and the 
availability of alternative sources of supply, TAC adjusted the share, either increasing it or 
reducing it. This was done for each commodity. As an example of the influence of these 
mitigating factors, potato gained in share, due to the impact of late blight in potatoes, which 
increased the importance of recent research findings, For a second example, cassava in Sub- 
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Saharan Africa gained in share relative to cassava elsewhere, due to the relatively weak 
alternative sources of supply in Sub-Saharan Africa. 
TAC’s recommendations called for: 
l increasing the percentages allocated to CIFOR, ICRAF, ICLARM, ILRI, IIMI, 
and IITA; 
l maintaining the current percentages of IFPRI, ISNAR, IPGRI, IRRI, WARDA, 
and ICARDA; and decreasing the percentages of CIP, CIMMYT, ICRISAT, and 
CIAT. 
Although shares among centers changed, given the projected financing, none was 
decreased in absolute terms. 
TAC also reviewed systemwide programs, and concluded that a steady course should 
be followed until 1998 or 1999, when a review of the utility of systemwide programs should 
be taken. 
In terms of the 1998 to 2000 allocation, TAC recommended funding of $400 million 
for the year 2000, a modest increase in real funding, justified by the opportunities brought to 
light by the centers. 
Discussion in Plenary 
The Group commended TAC and the centers for significantly raising the quality of 
the medium-term plans. TAC was applauded for conducting a thoughtful analysis and for 
providing clear guidance to centers. Centers were praised for preparing MTPs that were 
more coherent, concise, uniform, and of higher quality than in the past. It was noted, 
however, that continued improvements are needed to raise some center MTPs to the new 
higher standard. 
It was suggested that the next time center medium-term plans are being prepared a 
brief summary of the previous planning period, perhaps two to three pages in length, be 
included to give the plan perspective. 
The continued commitment to further improve the participation of all of the CGIAR’s 
partners - NARS, NGOs, farmer organizations, and universities - in the planning, 
implementation, and evaluation of research was welcomed. Extending the range of 
interaction with partners was emphasized. The TAC Chair indicated that, compared to five 
years ago, partnerships of all kinds have substantially increased across the CGIAR system, at 
the bench scientist level, at the center level, and at the system level. One area that merits 
further attention, he said, is the extent to which partnerships should be increased in terms of 
direct participation in center research; for example, through outsourcing to both advanced 
research institutes and NARS, a practice which currently varies greatly from center to center. 
Concern was expressed about the lack of adequate funding for some systemwide 
activities, which are increasingly considered by members as valuable components of the 
CGlAR’s research agenda. It was noted that TAC views systemwide activities as an integral 
part of the overall ccntcr man-is. and plans to conduct a review of u$at proportion of a 
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center’s wok is carried out through a systemwide fi-amework. TAC was commended for 
making a distinction between systemwide activities concerned with implementing the 
ecoregional approach, and systemwide activities designed to strengthen areas of CGIAR 
research. It was noted that the activities in the former group would likely be subsumed into 
CGIAR activities through the partnership mode. Activities in the latter group will be 
reviewed individually by TAC, beginning with the systemwide program on plant genetic 
resources. 
Other broad points emphasized during the Group’s discussions were: 
l Centers had made significant progress in addressing poverty and gender concerns 
in their MTPs, and this emphasis should continue. 
l TAC and the centers should continue to monitor the gains from new scientific 
developments relevant to the CGIAR’s work. 
l MTPs should provide a sufficient basis for monitoring impact, to ensure that 
CGIAR technologies reach intended beneficiaries. 
Paraliel Session I: Cenler Medium-Term Plans 
To facilitate in-depth discussion of individual center medium-term plans and TAC’s 
recommendations thereon, each was considered in parallel session, and subsequently reported 
on in plenary. The parallel session provided the opportunity for each Center Director to 
present an introduction to the center’s MTP, followed by a summary of TAC’s analysis by a 
TAC member, and discussion by participants. The sixteen centers were divided into seven 
segments, each chaired by a CGIAR member, as follows: 
Session 1.1 CIAT and CIP 
Chair: Klaus Winkel (Denmark) 
Session 1.2 CIMMYT and JIM1 
Chair: Jamil Macedo (Brazil) 
Session 1.3 ICARDA and IITA 
Chair: H. Jochen de Haas (Germany) 
Session 1.4: CIFOR, ICRAF and ILRI 
Chair: Jorge Ahumada (Colombia) 
Session 1.5: IFPRI and ICLARM 
Chair: Saad Nassar (Egypt) 
Session 1.6 IRRI and WARDA 
Chair: Nobuyoshi Maeno (Japan) 
Session 1.7 ICRISAT, ISNAR, and IPGRl 
Chair: Zafar Altaf (Pakistan) 
Several common elements characterized center MTPs: 
vii 
l Center MTPs were more focused, strategically orientated, and more clearly related 
to the CGIAR’s goals and priorities than in the past, and were short and 
effectively presented. 
l All centers engaged in widespread consultations with stakeholders in the 
development of their MTPs. 
l Centers intend to make significant efforts to develop partnerships with a broad 
range of actors in the global research community. 
l Attention was given by all centers to the priorities of women, with some 
advancing further than others. 
l The allocation process was an interactive one between centers and TAC. 
l There is still need for better data and analysis and for better links between 
priorities and resource allocations in some center MTPs, to enhance transparency. 
A summary of the discussions that took place in the parallel session follows: 
CIAT. CIAT’s medium-term plan was designed to give continued prominence to the 
problem of poverty and to produce outputs for tropical developing countries worldwide. 
Research will be carried out through sixteen interdisciplinary projects. CIAT emphasizes 
partnerships as its primary working strategy. Impact assessment continues to be a part of 
center management. 
TAC commended CIAT for remaining a viable center and maintaining critical mass in 
its pivotal programs despite several downsizing in recent years. CIAT’s MTP has a strong 
focus on strategic germplasm and natural resources management research. 
The following points were highlighted in the discussion: 
l CIAT’s approach to conducting research programs in collaboration with a wide 
range of partners as a new model of collaboration; 
l the center’s effective integration of several themes - for example, biotechnology 
in crop protection, and natural resources management with productivity; 
l gender concerns being addressed through participatory approaches; 
l poverty in Latin America and its relevance to CIAT’s MTP; and 
l the breadth of the proposed coverage as a cause for concern in terms of whether 
critical mass can be maintained in all disciplines if the required resources are not 
forthcoming. 
CIFOR. In its medium-term plan. CIFOR responds to the changing landscape of sustainable 
tropical forest management and its relationship with people who depend on these forests. 
. . . 
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The MTP comprises interdisciplinary projects designed to reproduce generic solutions to high 
priority issues on the global forestry agenda, which CIFOR has contributed to shaping in 
consultation with the Inter-governmental Panel on Forests, IUPRO, and the Convention on 
Biological Diversity. 
TAC noted that CIFOR has made good progress in establishing benchmark sites in 
Africa and Latin America. CIFOR’s commitments to partnerships and outsourcing are 
commendably clear. TAC concluded that CIFOR has made an excellent start, and has built a 
significant constituency among forest researchers in the North and the South. 
The following points were highlighted in the discussion: 
l decentralized decisionmaking on forest issues, and the difficulty in handing over 
control from institutions to people - the policy and work of CIFOR should have a 
great impact on this issue; 
l learning from long-term intact forests that have been managed by people, instead 
of creating protected areas; and 
l the need for scientific analysis by CIFOR to address the profusion of literature 
from advocacy groups, often purporting myths. 
CIMMYT. CIMMYT’s medium-term plan emphasizes the center’s comparative advantage 
in contributing to mobilizing and integrating multidisciplinary approaches that address global 
concerns related to achieving sustainable increases in maize and wheat production. As well, 
the MTP takes advantage of new opportunities in science and science and research 
methodology. 
TAC noted that CIMMYT’s MTP proposal was based on a transparent priority setting 
process, and that its resource allocations are congruent with CGIAR goals. CIMMYT’s 
program proposals are innovative, based on good science, and have good potential for further 
impact. 
The following points were highlighted in the discussion: 
l CIMMYT’s emphasis on engaging in an open dialogue with its partners, and 
increasing collaboration with a range of partners to maximize results; 
l greater emphasis placed on Africa and on postharvest issues; and 
l the need to ensure full cost recovery in projects. 
CTp. CIP’s medium-term plan is based on the premise that the rural and urban poor should 
benefits proportionately more from CIP research than other groups. CIP’s top research 
priority related to potato, its largest program, will be to tackle new forms of potato late blight, 
one of the most important food crop diseases in the world. CIP will also continue its natural 
resources management program aimed at mountain environments. CIP will implement its 
MTP in a collaborative mode to ensure a wide range of partnerships. 
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TAC commended CIP for the high quality of its MTP, the logic and transparency of 
its priority setting process, and its connection with resource allocation. TAC endorsed CIP’s 
role in the Global Initiative on Late Blight. 
The following points were highlighted in the discussion: 
l CIP’s leadership role in global efforts to address the serious challenges posed by 
late blight; 
l progress made in gaining access to wide genetic diversity through biotechnology 
represents an important opportunity, nonetheless, biosafety issues limit 
widespread use of transgenic techniques; and 
l the role of the private sector in potato production in terms of both ensuring that 
the technology reaches the farmers and providing opportunities for generating 
cash incomes for them. 
ICARDA. ICARDA’s medium-term plan places the highest priority on natural resources 
management and germplasm enhancement. The most significant change in ICARDA’s 
external environment is a result of the changes taking place in the countries of the former 
Soviet Union, leading ICARDA to include collaboration with and support to NARS of the 
Central Asian Republics in its MTP. ICARDA also puts special emphasis on on-farm water 
husbandry and the integration of livestock into farming systems. The gender distribution of 
research benefits will be part of these assessments. 
TAC noted that ICARDA’s MTP is well conceived and in line with the CGIAR’s 
goals and priorities. TAC commended ICARDA for its efforts to integrate sustainability 
concerns in its strategic germplasm research. 
The following points were highlighted in the discussion: 
l roles and responsibilities between CIMMTY and ICARDA in wheat 
improvement; 
l ICARDA’s potential role in Central Asia in the context of ICARDA’s previous 
expertise in similar agroecological environments; and 
l the planning and priority setting process followed by ICARDA. 
ICLARM. The growing public disquiet regarding the state of the world’s fisheries stems 
from the alarming rate of depletion of natural stocks, the limitation of global fish catches 
from natural environments, and the consequences of industrialized fishing in developing 
countries. The increased importance of aquaculture may counteract the decline in yield from 
capture fisheries. ICLARM’s medium-term plan is designed to generate better management 
advice and methods to conserve current fish stocks and provide for their sustainable use, and 
to develop more efficient technologies for aquaculture so that it can provide the necessary 
increase in productivity needed to meet growing global fish demand. 
TAC supponed ICLARM’s program proposals which were seen as being innovative 
and ha\ing good impact potential. 
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The following points were highlighted in the discussion: 
l the relative development of fisheries research as compared with agricultural 
research; 
l the changing distribution of ICLARM’s focus between Asia and Africa and West 
Asia; 
l the role of the Egypt facility in ICLARM’s research; 
l the division of responsibilities between the NARS in Egypt and ICLARM; and 
e ex ante impact assessment of ICLARM’S activities. 
ICRAF. ICRAF’s medium-term plan focuses on boosting the two different functions fulfilled 
by trees on farm and in landscapes: (i) products that can be marketed for cash or used 
domestically; and (ii) services that increase crop yields and improve environmental resilience. 
ICRAF’s strategy is to integrate these two functions with policy and institutional 
improvements to facilitate wide-scale adoption by farmers. 
TAC was impressed by ICRAF’s dynamism, and was in favor of its continued 
development, but recommended consolidation and demonstration of impact during the 
medium-term planning period. This is particularly in light of the early research status of the 
ecosystem approach, which, while promising and appropriate, is largely untested as a 
developmental framework for production agriculture. 
The following points were highlighted in the discussion: 
l domestication of trees, not as breeding trees, but as providing superior 
germplasm, accelerating adoption, and promoting better farm level 
management; 
l regional priorities for ICRAF’s research activities in 1998 to 2000; and 
l socioeconomic dimensions of ICRAF’s policy work and associated resource 
requirements. 
ICRISAT. ICRISAT’s medium-term plan has identified four broad areas of research targeted 
toward developing more productive and efficient agricultural systems, to reduce poverty, 
enhance cropping systems diversity, conserve genetic resources, and protect the environment. 
The MTP proposes a shift of emphasis in natural resources management to Africa, where soil 
fertility depletion limits progress in agriculture. 
TAC noted that ICRISAT’s MTP was concise, logical, and congruent with CGIAR goals and 
priorities. The research proposals are innovative, based on good science, and have impact 
potential. 
The following points were highlighted in the discussion: 
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l reallocation from Asia to Sub-Saharan Africa, because alternative sources of 
supply for commodity research in Asia exist and growing private sector activities 
in Asia; and 
l rationale for the allocation of ICRISAT’s research between Africa and Asia. 
During the medium-term planning period, the focus of IFPRI’s research and outreach IFPRL 
activities will be to promote policies to improve food security and nutrition, reduce poverty, 
reduce pressure on fragile natural resources, and promote sustainable development. IFPRI 
plans to synthesize results on nonfarm rural development and on strategies for poverty 
alleviation, themes that cut across all of IFPRI’s research and outreach objectives. IFPRI has 
defined its niche and comparative advantage in policy research to ensure complementarity 
with its partners. 
TAC considered IFPRI’s MTP proposal to be of high quality, well argued, focusing 
on important research issues, and coherent. TAC encouraged the center to explore more 
formal approaches to priority setting and resource allocation, as well as impact assessment. 
The following points were highlighted in the discussion: 
l IFPRI is developing innovative methodology to quantify the impact of 
socioeconomic research, accompanied by qualitative assessment - the impact of 
policies as international public goods is difficult to trace in terms of the causality 
of research and action; 
l activities in Central Asia and the former Soviet Union; 
l priorities in IFPRI’s program, and the reduced emphasis on trade issues; and 
l the need for IFPRI’s independent advice to policymakers. 
w. Recent developments are enabling rapid progress in understanding the real causes and 
potential solutions to water problems facing the world. There is a paradigm shift in thinking 
about irrigation and water management. IIMI is contributing to the formulation of and 
promoting a new concept which views irrigation efficiency in the context of water basins, 
providing valuable insights to situations where water that is “wasted” by conventional 
irrigation criteria remains available for safe reuse somewhere else in the same basin; for 
example, by pumping from unpolluted aquifers. 
TAC noted that IIMI has made good progress and its medium-term plan has the 
potential to significantly strengthen water resources and irrigation research in the CGIAR by 
the year 2000. 
The following points were highlighted in the discussion: 
l water resource management as an increasingly important issue; 
l the relevance of health and environment interactions for IIMI’s research; 
l priority setting among competing rcscarch topics; and 
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l the financing of IIMI programs. 
m. IITA’s medium-term plan responds to the worsening problems of food security in 
Africa through an ecoregional, holistic, and decentralized approach. IITA also targets its 
research and outputs to reducing drudgery, particularly of women. The plan emphasizes 
collaboration with partners, farmer participation, integrated pest management, and 
decentralized research operations. 
TAC underscored the relevance of IITA’s work for food security in Africa. TAC 
pointed out the importance of IITA’s research, particularly on banana and plantain and on 
cassava, for which there are few alternate suppliers. 
The following points were highlighted in the discussion: 
l IITA’s role in peri-urban agriculture, with the growing importance of this area; 
l approaches to address soil fertility concerns; 
l investment tradeoffs between improving agriculture in the moist savanna and 
humid zones; 
l livestock-crop integration and ,IITA-ILRI collaboration; 
l breadth of IITA activities and implications for critical mass; and 
l full cost recovery of overhead costs. 
m. ILRI’s goal is to improve the productivity of smallholder livestock systems and to 
protect the natural resources which support these systems. The medium-term plan reflects the 
development of a global institute which builds on existing capacity. Livestock play a critical 
role in the sustainability and intensification of agricultural productivity in most farming 
systems. Over 90 percent of livestock in developing countries are owned by rural 
smallholders. 
TAC noted that, on the basis of the poverty weighted congruence share, the CGIAR is 
still underinvesting in livestock research. TAC observed that recent developments in 
molecular genetics and genetic engineering allow for new opportunities, especially in animal 
health work. Exciting options are now available for breakthroughs in vaccine development 
both for East Coast fever and trypanosomiasis. 
The following points were highlighted in the discussion: 
l ILRI is developing methodologies to ensure linkages between resource allocation 
and priorities; 
l shortfall in funding for the Systemwide Livestock Program; 
l ILRI’s MTP is based on broad consultations with stakeholders; and 
. . . 
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l spending on animal health has been reduced, but there is still a critical mass to 
pursue promising vaccine development now going to field trials. 
The need for conservation of plant genetic resources has been highlighted through IPGFX 
several international initiatives since UNCED in 1992. IPGRI’s medium-term plan 
recognizes the role of plant genetic resources in both poverty alleviation and the protection of 
natural resources. IPGRI intends to expand its work to promote germplasm evaluation in a 
number of crops of major importance for poverty alleviation, and to give more attention to 
protecting the environment, particularly through the expansion of the program on forest 
genetic resources. 
TAC commended IPGRI for its progress to date, while noting that a whole new range 
of opportunities must be systematically examined for the future. TAC also noted that IPGRI 
has doubled its size since 1991 and proposed a budget increase during the MTP period at an 
average annual rate of 13 percent. TAC expressed concern that the expansion may lead to a 
scattering of efforts, and recommended that IPGRI consider 1998 to 2000 as a period of 
consolidation. 
The following points were highlighted in the discussion: 
l new crops, cocoa and coffee - work is to be done through networking with 
existing genebanks and programs; and 
l IPGRI’s work in Europe is included in the MTP, and shows a small expansion. 
The medium-term plan focuses on generating technologies and management practices IRRI. 
to produce more rice per unit area, with less water and less pressure on the natural resource 
base, and to maintain rice as an attractive crop for future generations of farmers. IRRI is 
emerging as a major facilitator of the global rice research system and considers partnerships 
to be the essence of its MTP, which also highlights the usefulness of the ecosystem based rice 
research consortia for interdisciplinary and multilocational research involving multiple 
partnerships. 
Overall TAC considered IRRI’s MTP to be based on good science, transparent, and 
with significant potential for further strong impact. TAC recommended that IRRI carefully 
monitor the attainment of milestones in frontier projects and reconsider its commitments if 
necessary. 
The following points were highlighted in the discussion: 
l IRFU’s project based approach to research planning; 
l priorities between rice ecosystems in the context of their potential contribution to 
food production; 
l the complementarity between new science techniques and traditional breeding 
and crop management; and 
l the potential for IRRl collaboration in Central Asia. 
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ISNAR. ISNAR’s medium-term plan reaffirms ISNAR’s role as a research-based service to 
assist developing countries improve the performance of their NARS. Having considered 
recent developments, including the recommendations of the external program and 
management review and changes in center management, ISNAR intends to submit a revised 
MTP in due course. ISNAR works closely with other agencies, in particular with IFPRI and 
FAO, both for its research and service activities. ISNAR is planning an active role in 
exploring a possible greater involvement of the CGIAR in Eastern Europe and Central Asia. 
TAC felt that the issue of collaboration should be carefully considered in the 
forthcoming strategic planning process, and that ISNAR should investigate more 
systematically the extent to which alternative suppliers could undertake some of its activities, 
particularly in the service arena. 
The following points were highlighted in the discussion: 
l ISNAR’s engagement in biotechnology research; 
l the apparent lack of financial support for ISNAR-IFPRI work on agricultural 
research indicators; and 
l the implications the evolving ISNAR strategy requires for ISNAR’s skill mix. 
WARDA. WARDA’s goal is to strengthen Sub-Saharan African’s technology generation 
capacity, technology transfer, and policy formulation, to increase the sustainable productivity 
of rice based cropping systems while conserving the natural resource base, and thereby 
contributing to the food security of poor rural and urban households. The ecoregions of the 
arid and semi-arid tropics, the warm subhumid tropics, and the warm humid tropics are 
WARDA’s primary focus, as it is in those areas that the vast majority of poor rice farmers 
live. 
TAC noted that the medium-term plan is clearly articulated and builds on the 
advantage of WARDA’s special relationship with NARS and its concept of an open center. 
WARDA has clearly laid out its strategic research milestones against which research 
effectiveness can be assessed and problems inhibiting progress can be identified early. 
The following points were highlighted in the discussion: 
l relevance of molecular biology for WARDA’s work and the need to build 
WARDA’s capacity; 
l distribution of relevant WARDA products to Sub-Saharan Africa; 
l relations with the private sector; and 
l women as WARDA’s target farmers and the relevance for WARDA’s research. 
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Conclusion 
The Group endorsed TAC’s recommendations for the 1998 to 2000 medium-term 
planning period, including the proposed distribution of resources among centers. The 
Finance Committee expressed its concern about the size of the $400 million investment 
recommended for 2000 in view of constraints on ODA budgets. The committee, therefore, 
recommended that a no-growth scenario be explored, in addition to the main scenario above 
that was endorsed. The Group noted the recommendations of the Finance Committee, and 
agreed to continue to review financial requirements on an annual basis. 
The Group endorsed the substance of the 1998 research agenda as recommended by 
TAC, adopted a financial planning target of $335340 million, as recommended by the 
Finance Committee, and commissioned the preparation of center financing plans, for 
approval at ICW97. 
CGIAR PRIORITIES AND STRATEGIES FOR 
RESOURCE ALLOCATION DURING 1998 - 2000 
Consultative Group on International Agricultural Research (CGIAR) 
TECHNICAL ADVISORY COMMITTEE 
Donald Winkelmann, Chairman 
26 April 1997 
Dear Mr. Serageldin, 
It is my pleasure to submit to you TAC’s Report on CGIAR Priorities and Strategies 
for Resource Allocation During 1998-2000. This is a revised, up-dated, and expanded version 
of the draft presented at MTM96. 
You will recall that work on the current review of CGIAR priorities and strategies was 
initiated at TAC 66 in March 1995 with emphasis on the major dimensions of priority setting. 
At TAC 67, the Committee discussed themes of major importance to CGIAR priorities and 
strategies, assisted by expert consultants. This led TAC to invite the Group at ICW95 to 
comment on its interpretations of the Group’s important underlying concerns, particularly 
poverty, natural resources, and collaborative research. At TAC 72, and after interaction with 
centres and further interactions with NARS in regional and global fora, TAC finalized its 
recommendations on resource allocations. Those are contained in the Medium Term 
Resource Allocation 1998-2000: Centre Proposals and TAC Recommendations. 
TAC’s framework for priority settin, 0 consists of research and related activities, 
production sectors, commodities and Systemwide work. TAC’s point of departure for 
recommendations was the 1997 allocations to centres, any changes to those allocations being 
based on new information on certain key parameters. In the analytical process, TAC has 
emphasized the importance of the related goals of people-centred poverty alleviation and 
natural resources conservation, of alternative sources of supply for the CGIAR products, and 
of how new science and other considerations influence the chances of success. TAC also 
carefully considered the outcomes of the regional fora of NARS and the global forum on 
NARSCGIAR partnership at ICW97. 
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World Bank 
1818 H Street, N.W. 
Washington, DC, 20433 
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The attached report reflects the views of TAC as a whole and I would like to express 
my appreciation to the Members for their insights and hard work, especially during the 
marathon session at TAC 72. The task could not have been accomplished without the support 
of the staff of the TAC Secretariat. I would also like to express my gratitude to Centre 
Directors for their collaboration and inputs throughout the exercise. Finally, we express our 
sincere thanks to FAO and the CGIAR Secretariat for their valuable assistance. 
We look forward to a stimulating discussion of the report at the Mid-Term Meeting of 
1997 in Cairo. 
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Donald L. Winkelmann 
Chair, TAC 
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CHAPTER 1 - INTRODUCTION 
1.1. Background 
This report presents TAC’s views on CGIAR priorities and strategies and deals with 
critical issues relevant to resource allocations for the period 1998-2000. Basic to its 
development are the goals of the CGIAR as formulated in the Lucerne Declaration and 
reaffirmed in Milestones of Renewal.’ 
TAC periodically updates the CGIAR’s priorities and strategies. The draft version 
of the report which follows was discussed with the Group at MTM96. Earlier reports were 
prepared in 1973, 1976, 1979, 1986 and 1992. While the 1992 report provided the basis for 
resource allocation from 1994-1998, considerations emerging from the CGIAR’s renewal 
process and the emphasis given to ensutin g that priorities better reflect the current concerns 
of the Group, necessitated an early rebalancing of priorities and the work of the centres. This 
report incorporates those considerations and contains TAC’s views on their implications. 
As in the past, the Committee’s recommendations are made at the broad System 
level. Some of these recommendations were introduced to the Group at MTM96. As a result 
of the discussions which took place, the recommendations have been refined and have 
oriented the development of the centres’ Medium Term Plans (MTPs) and TAC’s 
interactions with the centres during this process. The MTPs, and other considerations 
pertaining to 1998-2000, were discussed by the centres and TAC at the March 1997 meeting. 
The remainder of this Chapter comments briefly on the extent to which the 
recommendations of 1992 have been implemented and the progress that has been made in 
meeting the 1992 strategies. It concludes with a brief statement about the System’s focus, 
goals, concerns and tools; the elements which guided the preparation of this report. 
1.2. Implementation of 1992 Recommendations 
TAC made recommendations on future CGIAR priorities by region, activity, 
commodity, agroecological zone and production sector. 
1.2.1. Progress in Meeting 1992 Recommendations on Priorities 
With regard to regional allocations, TAC had recommended reductions in the 
allocations to sub-Saharan Africa and West Asia-North Africa (WANA), and increases to 
Latin America and particularly Asia. Overall the broad directions were followed, although 
the share of resources to Asia are still well below the recommended level. 
Recommendations pertaining to activities were largely followed and investments in 
natural resources conservation and management, and in public policy and management 
increased while those in production-systems work and strengthening national research 
systems were reduced. That said, TAC has noted with concern the erosion of support to 
research on gemlplasm enhancement and breeding. 
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TAC’s 1992 recommendations were largely followed with respect to commodities, 
except for those related to a reduction in work on pigeon pea and the need to increase 
investment in livestock research. 
With respect to agroecological zones, TAC favoured a greater effort in tropical areas 
and the available data shows movement in that direction. 
Finally, although no specific recommendation was made for production sectors, it 
was recommended that funding for work in forestry and fisheries, which were at that time 
new programmes, should not be financed at the expense of critical research needs for crops 
and livestock. Subsequently, it was recognized that while some new funding had 
accompanied the inclusion of the two new production sectors, the expansion of work in the 
newer areas has led to an apparent competition with work in crops and livestock. 
1.2.2. Progress in Meeting 1992 Strategies 
Under this rubric four themes were considered. The first dealt with partitioning the 
System’s work into global and ecoregional activities. However, further reflection on the 
concepts of ecoregional research suggested that TAC was really dealing with an approach to 
structuring research rather than a class of research. By 1993, TAC had adopted the 
ecoregional approach, noting that such work had well-defined characteristics and should be 
encouraged. Because effective research paradigms for the ecoregional approach are uuknown, 
their development and deployment is a goal of international relevance and significance. 
Work on paradigm development is well underway. 
The second, concerning collaboration with others, especially NARS and advanced 
research institutions, has received considerable emphasis recently and TAC reinforced the 
System’s interest in its expanded use. Much is underway, more is being developed, and TAC 
will continue its assessment of the implications and effectiveness of such collaboration. 
Among other things, TAC sees collaboration as an important factor in enhancing the 
scientific excellence of the System. 
While TAC had examined possible alternative structures and institutional options for 
the System for the third theme, the Group decided that consideration of the changes that 
might ensue should be postponed until after the renewal process. As announced in the 1992 
report, TAC undertook stripe reviews of rice, genetic resources, roots and tubers, livestock, 
policy and management, institution strengthening, CGIAR commitments in West Africa, and 
harvest and postharvest research. In addition, TAC undertook a strategic study on natural 
resources management research, with emphasis on soil and water. These are reported upon in 
Chapter 4. 
Finally, in 1992, TAC recommended that the Group should support Systemwide 
programmes which bring together several centres and other relevant institutions with 
common interests. Several such programmes have been developed and implemented, and are 
reported upon elsewhere in this report. 
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1.3. The Framework for Priority Setting: 1998-2000 
CGIAR decision making is guided by the System’s: 
l focus on poor people, especially poor females; 
l goals of poverty alleviation and protecting the environment in order to achieve sustainable 
food security; and 
0 concern for efficiency and effectiveness. 
Central to its strategy are increased productivity within Agriculture’ and more 
effective management of natural resources (especially biodiversity, land, and water). For the 
poorest countries, it is recognized that the alleviation of present and future poverty must rest 
on productivity increases and that the CGIAR’s special role in facilitating such increases is by 
research on technology and on policy, two of the primary vehicles in achieving productivity 
increases. 
The System recognizes that increases in productivity lead to increased growth in 
Agriculture and to growth in the real incomes of urban dwellers, and that growth in 
Agriculture is the most expeditious route to increasing growth in other sectors of the 
economy. Such growth is essential if long-term poverty is to be alleviated. With regard to 
natural resources, the System recognizes the multiple reasons for their protection and stresses 
the special role they play in powering sustainable food security. 
What is more, the System is aware that under-investment in research aimed at 
increasing productivity and ensuring appropriate environmental safeguards opens a major 
threat to the environment. Unless there are increases in productivity, poverty will drive many 
of the poor to have large families and practise production strategies with few environmental 
safeguards, bringing further problems for tomorrow. 
These are the major considerations that shaped TAC’s analysis of priorities and its 
recommendations for resource allocations for 1998-2000. Each element is developed in more 
detail in the chapters that follow. 
1.4. The CGIAR’s Missions and Goals 
The activities carried out by the CGIAR are undertaken in order to fulfil both its 
mission: to contribute, through its research, to promoting sustainable agriculture for food 
security in developing countries and its goals: to alleviate poverty and protect natural 
resources so as to achieve sustainable food security. 
The CGIAR’s programmes are classified under five headings: increasing 
productivity, protecting the environment, saving biodiversity, improving policies and 
strengthening national research programmes. These research and research-related themes are 
grouped into 26 major activities which are carried out by the CGIAR centres through the 
means of projects. Where applicable, a Systemwide approach is used in areas of common 
.‘ I-or the purpose of‘ this tsport. .4yrlculturc (cap~41zrd) mcludes crops. hvestock. tishtmrs and forcstr> 
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concern which can benefit from further emphasis on collaboration between the CGIAR 
centres and their partners. 
1.5. Outline of the Report 
In Chapter 2 an overview is given of the various environments that have influenced 
CGIAR planning, emphasizing the changes that have occurred since 1992 when the last 
report was delivered. A discussion of the analytical framework, focusing on various 
considerations regarding poverty, is given in Chapter 3, and Chapter 4 reports on the outcome 
of the regional fora and global forum initiated in 1996. In Chapters 5, 6 and 7, TAC’s views 
on the future direction of strategic research activities, the commodities and production 
sectors, and Systemwide Programmes are highlighted. The implications of CGIAR priorities 
and strategies on TAC’s views on medium-term resource allocations for 1998-2000 are 
discussed in Chapter 8. 
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CHAPTER 2 - ENVIRONMENTS INFLUENCING THE CGIAR 
This Chapter reviews some global developments of special importance to the orientation 
of work within the CGIAR. The first section looks at broad issues in past trends of production, 
consumption, demography, and forecasts of production and demand, and concerns in natural 
resources management; the second section considers specific changes in the scientific 
environment; and the third reviews briefly changes ensuing from GATT, UNCED, public sector 
investment in Agricultural research, and new emphasis on the global research environment. 
These concerns, issues and themes will influence the CGIAR’s decisions on its priorities. 
2.1. The Socioeconomic and Ecological Environment 
This section briefly reviews past trends in production and consumption, expected future 
growth in population and incomes, and their implications for patterns of demand. These are then 
related to a perspective on evolving research strategies, and the argument for new research 
paradigms, arising out of the increasing pressures on natural resources, is considered. 
2.1.1. Past Production and Consumption Trends’ 
The growth in global Agricultural production has been slowing down. Annual growth 
declined from 3 % in the 1960s to 2.3 % in the 1970s to 2% in the 1980s. This decline largely 
reflects adjustments in developed countries, where populations are growing at low rates and 
consumption per capita is already at high levels. However, in developing countries recent per 
capita growth rates have also declined with respect to those in the early 198Os, and, in sub- 
Saharan Africa, per capita production actually declined. 
Upon examination, the crop and livestock sectors of developing countries reveal 
different trends for different commodities. Therefore, although the annual growth rate for cereals 
decreased from 4.1% in the 1960s to 2.8% in the 198Os, and that of other basic food crops 
decreased from 2.5 % to 1.6% over the same period, the annual growth rate for livestock 
products rose from 3.9% in the 1960s to 4.6% in the 1980s and that of non-food crops increased 
from 2.7% to 3.1%. 
Trends towards lower growth rates are expected to continue for cereals. On a regional 
basis growth rates were analysed for periods covering the last three decades (1961-1990), the last 
two (1970-1990) and the last one (1980-l 990). Over these time spans production rates have 
declined in East Asia from 4 % over the last three decades to 3.1% over the 1980-1990 decade, in 
Latin America from 2.9 % to 0.8 % , in South Asia they remained the same at 3 % while they 
increased in the Near East/North Africa from 2.4% to 2.9% and in sub-Saharan Africa from 
1.8 % to 3.4%. TAC was struck by the implications of these data and checked carefully with 
FAO, their source, to confirm them. 
’ This section draws heavily on Alexandratos, N.. (ed.) 1995. World Agriculture: Towards 2010. An FAO Study. 
FAO and John Wiley and Sons. 1995. 
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Per capita food supplies in developing countries have increased from 1950 calories in the 
early 1960s to 2520 in 1990-92, even though their population grew from 2.1 billion to nearly 
4 billion, therefore, it is clear that significant progress has been made. On a percentage basis, 
estimates of chronic under-nutrition in developing countries have declined significantly in all 
regions but sub-Saharan Africa, where they rose slightly to 37% in the 1980s. 
A full discussion of the possible reasons for these successes and failures can be found in 
Chapter II of the FAO Study. It is worth mentioning, however, that the most common 
characteristics of the many countries that failed to make progress in their nutritional status were 
declines in both per capita incomes and - almost certainly related - per capita agricultural 
production. 
2.1.2. Future Demographic Changes and Expected Responses 
In the coming 25 years the world’s population is expected to increase by 2.3 billion 
people, 93% of whom will live in the developing world. Absolute population increases will be 
highest in Asia (1.6 billion) and lowest in Latin America and the Caribbean (240 million).* 
Projections indicate no further significant progress in reducing the number of the poor, ‘after two 
decades of progress, unless the goals of the FAO World Food Summit are realized. However, 
while absolute numbers will change little, regional estimates indicate large changes (see Table 1). 
Table 1. Number of People Below the Poverty Line, 1990 and 2000 
REGIONS 1990 (millions) 2000 (millions) 
Latin America and the Caribbean 108 126 
Middle East and North Africa 73 89 
Sub-Saharan Africa 216 304 
East Asia 169 73 
South Asia 562 511 
TOTAL 1128 1103 
Currently, the highest incidence of poverty is encountered in South Asia, where close to 
50% of the population is below the poverty line, followed by 19% in sub-Saharan Africa, 15 % in 
East Asia, and 10% in Latin America and the Caribbean. However, poverty is projected to 
’ Pinstrup-Andersen, P. and R. Pandya-L.orch, 1994. Alleviating Poverty, Intensifying Agriculture, and Effectively 
Managing Natural Resources. IFPRI - Food, Agriculture and the Environment, Discussion Paper 1. Washington, 
D.C. 
’ Source: World Bank, World Development Repon 1992 (NeM* York: Oxford Universiq Press, 1992). 
Note: The poverty line is USS 370 annual income per capita in 1985 purchasing power parity dollars 
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increase by 40% in Africa, which will then account for 27 % of the developing world’s poor. 
Rural inhabitants make up more than 75% of the poor in many sub-Saharan and South Asian 
countries. Although the urban poor are a slight majority in Latin America, it is thought that the 
poorest of the poor are found in rural areas. Studies on rural poverty identify small farmers, the 
landless, women, nomadic pastoralists, artisanal fishermen, indigenous ethnic groups and 
displaced people as the most vulnerable groups in the rural sector. 
2.1.3. The Changing Patterns of Demand 
While there is a general consensus that population growth and higher incomes will 
increase the global demand for food by 2025 to more than double current production levels,4 
there are diverging views on the capacity to mobilize resources to meet such demands. 
Conventional estimates give reasonable hope that they can be met at the global level without price 
increases, while other estimates purport to show that this can result only from the mining of 
natural capital, i.e., at the cost of future production. Moreover, it seems clear that some regions 
- especially sub-Saharan Africa - will have difficulty in meeting food needs, whether of crops, 
fish, livestock or forest products. Such forecasts imply upward pressure on regional food prices, 
thwarting, to some degree, prospects for income growth. 
Although there is considerable congruence among the various estimates for demand, 
those pertaining to food supply vary significantly. All food supply estimates are based on the 
hypothesis that that there will be continuing improvements in technology and support for research 
in order to increase food production. 
Given population and income growth, market demand for cereals and livestock products 
is expected to grow much faster in developing than in developed countries.5 It is estimated that 
average per capita demand for foodgrains in developing countries will grow by 0.4% per year 
between 1990 and 2020, and demand for livestock products by 1.5 % , implying a similar increase 
in the demand for feedgrains. 
Urban population in developing countries is projected to increase by 4.6% per year, 
rising to 43% of the population by 2025;6 a trend which will increase problems of food supply 
and distribution. The incomes of certain segments of urban populations are rising rapidly, 
leading to increasing demands for more expensive and diversified sources of carbohydrates, 
including high-quality cereals, as well as for livestock, fish, vegetables and forest (spices) 
products. The majority of urban dwellers in most developing countries, however, will continue to 
have limited purchasing power, thereby requiring the supply of low-cost food which stores well 
and is reasonably convenient to prepare. 
’ McCalla, A.F., 1994. Agriculture and Food Needs to 2025: Why We Should Be Concerned. CGIAR - Sir John 
Crawford Memorial Lecture, October 27 - Washington, D.C. 
’ IFPRI, 1995. A 2020 Vision for Food, Agriculture, and the Environment: The Vision, Challenge, and Recommended 
Action. Washington. D.C. 
” UN Economic and Social Council, 1995. Concise Report on the Monitoring of World Population Trends and Policies 
- Report of the Secretary Gcncral, January. 
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2.1.4. Growing Pressure on Natural Resources 
At present rates of population growth, developing countries will depend on dwindling 
areas of cropland per person and declining access to forests, rangeland and fisheries. In Asia, for 
example, the current 0.15 hectares of available cropland per capita is forecast to fall to a mere 
0.09 hectares by 2025 .’ While many are concerned about the degradation of that shrinking land 
base, there are few quantitative studies on the impact of degradation on production, especially in 
developing countries, and those available offer widely differing predictions. 
Water, too, is coming under increasing pressure. It has been noted that Agriculture in 
the developing world utilizes some 70% of the fresh water available and apparently accounts for a 
significant part of what is perceived as waste and contamination of water. IIMI will publish a 
report in 19978 that takes into account the increased water requirements for Agriculture, due to 
projected population growth, through to 2025, as well as decreases caused by expected gains in 
productivity from work on agricultural inputs other than water. However, the report does not 
take into account the possibility of substituting agricultural imports for irrigated land. 
According to IIMI’s research, the countries with the highest rate of water scarcity are in 
West Asia and North Africa. A second group facing serious future water scarcity is heavily 
concentrated in sub-Saharan Africa. The report assumes a higher level of irrigation efficiency 
than currently exists in most cases. The search for greater efficiency is assisted by the promotion 
of concepts that look at the performance of whole river basins, in addition to the traditional 
measures of irrigation efficiency. 
The loss of biodiversity is another concern. Issues include ex situ and in situ 
conservation, and the interaction between the two, as well as themes dealing with intellectual 
property rights. While research on conservation is proceeding in many quarters, issues 
pertaining to property rights remain largely at the discussion stage. 
Ex situ conservation has served agriculture well. It has provided the standard approach 
to conservation of biodiversity for the world’s major food crops. Of the 320,000 known species 
of vascular plants, only 3000 are regularly exploited for food. Just two - rice and wheat - supply 
about half the world’s food energy intake, while nine supply three quarters of the energy obtained 
from food. 
In situ conservation on farms, and particularly in forests, is subject to varying degrees of 
disturbance. Grazing land, parks and reserves provide the main refuge for the remaining plant 
species. Of an estimated 50,000 terrestrial vertebrates 30 species of animals have been 
domesticated and are mainly conserved on farms. Both in situ and ex situ conservation present 
‘Renewal of the CGIAR: An Overview, 1995. h Background Documents on Major Issues. Ministerial-Level Meeting, 
Lucerne, 9-10 February. CGIAR 
’ Seckler. D., R. De Silva. and U. Amerasinghe. Forthcoming. The IIMI Indicator of International Water 
Scarcit),. Research Report. Colombo: IIMI 
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major challenges to science and to policy-makers, which were well documented, in the case of 
plant genetic resources, in the Global Plan of Action.’ 
The chief reasons for loss of plant biodiversity from ex situ genebanks are inadequate 
storage facilities and regeneration practices. Genetic erosion has resulted principally from the 
spread of modern commercial agriculture,‘o and through the unrestricted expansion of cultivation 
into forests and marginal lands, combined with overgrazing. Urban and industrial growth also 
contribute to the loss of plant genetic resources.” 
2.1 S. Agriculture and the Environment 
Agriculture impinges on the external environment in many ways, but four areas are of 
special concern to the CGIAR. These are the effects of pesticides, off-site effects of soil erosion, 
contamination with fertilizer nutrients and disposal of effluents from intensive animal production. 
The major environmental issues concerning pesticides are the negative effects some 
have on the health of farmers and farming communities, and the damage that their residues cause 
or are suspected of causing off-site, particularly in streams and groundwater, and in food crops. 
This is in addition to the direct costs from the development of resistance in target pests and the 
loss of natural biocontrols. The environmental problems caused by pesticides have been most 
acute in controlling insect pests and diseases on high value cash crops such as cotton, fruits and 
vegetables, but they also occur with subsistence food crops such as rice. 
Given the nature of pest and disease problems chemical pesticides will continue to be 
used and the chemical industry will continue to develop new ones, but they will be used 
increasingly in integrated pest management (IPM) systems. Such systems require the input of 
intensive research, which has important implications for the work of the CGIAR. The focus of 
research on integrated protection systems is tending to move from insecticides to herbicides, 
which have a very important role to play in developing country agriculture as part of soil- 
conservation cropping systems that retain plant residues on the surface. Unfortunately, chemical 
herbicides also have resistance and residue problems. 
Erosion not only degrades soil on-site, it can cause even more costly damage off-site. 
The deposit of sediment in lakes and streams, dams and coastal waters can have drastic effects on 
water supplies for irrigation and non-agricultural purposes, as well as on the ecological health of 
the bodies of water and wetlands. The degradation of aquatic environments will affect fisheries 
of all kinds, with those dependent on estuaries at particular risk. 
The environmental damage to water caused by soil erosion is compounded when 
associated with residues from fertilizer, and can result in affected waters becoming over rich in 
organic and mineral nutrients, so that algae grow rapidly and deplete the oxygen supply. 
However, fertilizer use is required for replenishment of essential mineral elements which 
agriculture tends to remove from the soil in the form of plant and animal products, with limited 
’ 1996. Global Plan of Action. FAO 
“I 1996. State of the Worlds Plant Genetic Resources. FAO. p. 13 
” World Bank Technical Paper No. 321 
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possibility for their subsequent return. As with IPM, the key is to develop integrated systems for 
management of plant nutrients and soil organic matter to achieve maximum efficiency and reduce 
off-site damage. ‘* Another increasingly important form of nutrient contamination is nitrate in 
groundwater used for household supplies. The leached nitrate may have come from fertilizer, 
notably in those developing countries which have adopted a high-input system of cropping, or 
from the breakdown of soil organic matter. 
Finally, an increasingly serious form of environmental pollution is caused by animal 
excreta and other wastes, even in developing countries. Pig and poultry production are forecast 
to increase rapidly in the growing economies of Asia, where poultry raising is already conducted 
in intensive units. The deleterious effects of aquaculture and culture-based fisheries arise chiefly 
from intensive systems, which often cause excessive nutrient and organic enrichment of water 
bodies and degradation of wetlands. Peri-urban dairies, which use cut-and-carry systems of 
feeding, could also encounter problems with manure. While there will generally be greater scope 
for applying animal waste products beneficially to cropland in developing rather than in 
industrialized countries that use high rates of mineral fertilizers, the threat of environmental 
pollution from the use of fertilizers and pesticides should not be overlooked in the CGlAR’s 
research planning. 
2.1.6. Perspectives in the Productive Management of Natural Resources 
The goal of the renewed CGIAR is to conduct research that will help liberate the 
deprived and disadvantaged from the grip of extreme poverty and hunger. The central themes of 
the CGIAR vision are: less poverty; healthier, better nourished families; reduced pressure on 
fragile natural resources; and people-centred policies for sustainable development.13 This is a 
more explicit statement of the concerns of the Group, with a more central role for poor people, 
than that of the past, and reflects a new appreciation for the role of agriculture and research in 
alleviating poverty. Earlier paradigms saw poverty and poor people as being distant from 
research and more the province of development. The current, more holistic view, sees agriculture 
as an important factor in stimulating growth and hence sees research as an important instrument 
for reaching the poor. This has led to a clearer sense of the impact of poverty on natural 
resources and the environment, as manifested in the idea of sustainable development. 
In the context of the earlier round of priority setting, this effort reflects a modest 
rebalancing of emphasis emerging from a heightened concern for poverty. As in the past, the 
guidelines orienting CGIAR activities continue to evolve as a result of new experience and 
knowledge. 
International agricultural research has evolved over the years. Initially, the emphasis was 
on production aspects, focusing on crop improvement through “seed-embodied” technologies that 
resulted in larger “piles” of rice and wheat, albeit with uneven adoption rates. This triggered the 
poor-farmer-centred socioeconomic stage focused on “constraints research” in small-scale 
” 1996 Technical Background Document 11, World Food Summit, FAO 
I3 Serageldin, 1.. 1995. Foreword. !IJ Background Documents on Major Issues. Ministerial-Level Meeting, Lucerne - 9- 
10 Frbruaq. CGIAR. 
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systems, and broadened analysis to include the human-ecological environment, in which 
technology had to fit. This wider analytical context, and the impact on society of increasing 
environmental degradation, expanded the emphasis towards natural resources, with special focus 
on their conservation. As this occurred, the CGIAR, which had been aware for some time of the 
need to husband natural resources, started to give these concerns more emphasis by adding new 
centres and increasing the allocation of research resources to the older centres. 
In recognition that the sustainability of natural resources cannot be pursued 
independently of the interests of the poor, emphasis is now focusing on the links between 
poverty, productivity and natural resources, with poverty alleviation as the guiding impulse. 
2.2 The Scientific Environment 
Science will provide increased opportunities for CGIAR research. As germplasm 
improvement and natural resources management are the main foci of CGIAR research to develop 
improved technologies, this brief overview of recent advances in science and technology 
concentrates on these fields. The overview will also look at advances in the field of information 
technology, vis-a-vis the catalytic role the renewed CGIAR could play in the development of 
global and regional research agendas. 
Genome mapping, using tools from molecular biology and methods from biometry to 
synthesize concepts from classical genetics, is recognized as a valuable approach to the 
improvement of germplasm. Studies on cereal genetics and physical mapping are now underway 
in many places. One of the startling recent discoveries is that the orders of DNA sequences in 
the genomes of rice, maize, wheat, barley, rye, sorghum and foxtail millet are very similar. 
Although these species have been isolated by many thousands of years of separate evolution, their 
genomes have retained similar gene structures and sequences. The practical consequence of this 
is that knowledge of rice can be used to breed wheat, for example. Rice has a very small genome 
- that of any one of the component genomes of wheat is 15 times larger - so it is easier to find 
genes on the rice map than the wheat map. Therefore, the rice map can be searched for 
commercially important genes and, if found, the equivalent gene can be sought in the 
corresponding section of the wheat map. The same approach can be used for breeding other 
species in the cereals group. These new insights will strongly enhance the applications of 
molecular biology to cereals. 
Results are already to hand which suggest similar collinearity in the genomes of pulses. 
Therefore, principles such as those used for cereals may soon be deployed, for example, in 
Phaseolus (beans), Vigna (cowpeas) or Lens (lentils). There is collinearity also between tomato 
and potato genomes as the two crops belong to the same genus. Since tomato is diploid and very 
well studied, gene probes created for tomato can be used to locate genes for breeding work in 
potato, which is a polyploid and thus more difficult to map. In addition, even without 
collinearity, the mapping of the human genome is of help in locating genes on the maps of 
domestic animals. 
Other opportunities are also arising from detailed mapping, especially for genes which 
affect quantitative characters or disease resistance. Quantitative trait loci (QTLs) are genes that 
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contribute to the expression of continuously variable characters, such as yield or height. QTLs 
are being located on maps and the positive (increasing) and negative (diminishing) alleles of the 
gene identified. The accumulation in a single plant or animal breeding line of the positive QTLs 
for yield will increase the yield potential of the line. Results from this process are beginning to 
appear for some staple crops. 
When two or more genes give resistance to the same race of a disease, it is not normally 
possible to recognise whether one or more resistance genes is present. But, by gene tagging with 
markers, genotypes can be selected into which several genes have been pyramided. The presence 
of more than one resistance gene will prevent resistance being broken down by a single genetic 
change to virulence in the pathogen. Therefore, the durability of resistance will be enhanced. 
Nucleic acid technology will improve research on soil microbiology and can be used to 
determine the composition of the population of the micro-organisms in any soil. This will enable 
more precise predictions of how soils should be managed to improve current productivity without 
hazarding the sustainability of such natural resources. 
For the past decade, expectations have been high that transgenic crops, with introduced 
alien genes, would significantly benefit farmers in developing countries. Transgenics are 
expected to contribute to two components of the Group’s mission; they should add to 
productivity by providing increased resistance to disease and insects, which would lead to a 
second environmental benefit, that of reducing the use of pesticides. However, attempts to 
exploit genetically manipulated organisms (GMOs) have been constrained, principally by the 
justified caution of governments in framing regulations governing the conditions under which 
GMOs may be released. Nonetheless, it is expected that in the immediate future more countries 
will permit releases to agriculture. Inevitably, the CGIAR centres will become involved with risk 
assessment and risk management for GMOs. Equally, they will have to be able to deal 
effectively with intellectual property rights over genes, gene constructs, vectors and promoters 
etc. 
The outcome for agriculture of GMOs cannot be predicted with certainty, but caution 
would be wise as knowledge of the phenomenon known as “gene silencing” is inadequate. When 
an introduced gene is silenced, even though still present in the genome of the recipient organism, 
it is not expressed. Silencing often occurs when the introduced gene has a product similar to that 
of a gene of the recipient. The information now becoming available on production and use of 
transgenics will need to take into account gene silencing. 
Gene cloning and protoplast fusion are being perfected using computerized 
micromanipulators. It is now possible to create transformation vectors that accept very large 
pieces of DNA, not only single genes. Transformants for multiple genes are thus obtainable. 
These two advances create new opportunities for genetics and for plant and animal breeding that 
were not possible even two years ago. 
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In the field of natural resources management, choices about land use14 result from 
complex decision-making processes involving information on soils, climates, vegetation, location, 
infrastructure, potential uses, markets and available economic resources. Advances in the 
generation and application of geographical information systems techniques (GE) will influence 
future developments in the understanding and management of processes related to the use of land 
resources for agriculture, forestry and fisheries. GIS is a software application designed to provide 
the tools to manipulate and display spatial data. In addition to computerized maps, GIS accepts, 
organizes, statistically analyses and displays diverse types of spatial data that are digitally 
referenced to a common coordinated system. As each set of data is grouped together in an 
overlay, new data sets can be produced by combining them, allowing the researcher to look at 
interactions. 
GIS techniques would facilitate the development of an interdisciplinary 
production/ecological approach to research on sustainability issues, as recommended by the Task 
Force on Sustainable Agriculture in its report to the MTM in 1995. Such information tools are 
gradually moving from the data storage and processing phase to the development of decision- 
support systems. While the underlying concepts are valid on any scale, the specific methods and 
techniques of implementation differ, according to the complexity of decision-making at national, 
district, farm and even plot level. This makes them a valuable tool for centres’ research at the 
ecosystem level, where they could be applied to develop, inter alia, i) georeferenced temporal 
models to assess the incidence and rates of change in resource degradation and agricultural 
productivity; ii) statistical and simulation models to identify homologous natural/socioeconomic 
environments, thereby improving site selection and extrapolability of results; iii) georeferenced 
multiple stakeholder decision models to enhance collective decision-making on land-use practices 
and policies; and iv) models to analyse georeferenced data for conserving the biodiversity of 
agricultural species, by identifying criteria for selecting candidate sites for in situ conservation of 
genetic resources. 
One of the most important opportunities may arise from combining the possibilities of 
remote sensing of natural resources with the power of GIS techniques to handle large data sets. 
This combination, together with the ability of the geological sciences to deal with problems such 
as the erosion of landscapes and watersheds (basins, catchments), may allow the CGIAR to 
overcome the location specificity of traditional, process-oriented soil science that previously 
limited its contribution to the System’s work. 
The renewed emphasis on natural resources management requires a further expansion of 
the conceptual framework that integrates data, information and knowledge on land-use research 
for agriculture, forestry and fisheries. Conventionally, scientists have used production systems as 
the foci for such integration, sharing information with their peers. But cooperation among 
institutions involved in developing a common research agenda could further benefit from linkages 
among their information management processes, which should then become an explicit part of the 
research process. 
” The term “land” includes all the natural resources contained on the earth’s surface: soil, terrain, water, climate and 
weather. 
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In this context, the building of ad hoc “electronic institutions”‘5 around specific research 
programmes, could facilitate the development of regional and global partnerships as envisaged in 
the CGIAR renewal process. Such virtual institutions would operate as brokers, actively using 
available electronic information resources (e.g., databases connected by client/server 
relationships) and supporting services (e.g., E-mail, list servers, electronic conferences) to bring 
real institutions together. Their role is to increase partnership potential, by helping institutions to 
find each other, and then selecting the correct electronic services and appropriate “hosts” 
connected to the right networks. 
However, certain anomalies have recently emerged in the information pertaining to 
natural resources management (NRM). Of special concern are: the lack of standardized 
methodologies and the frequent absence of appropriate statistical techniques; the frequent absence 
of distinction between levels of degradation easily corrected and those notably difficult to correct; 
and, the inconsistencies sometimes found between expert opinion and production data. Each of 
these adds to the difficulty of assessing the relative importance of such work. (All are discussed 
in more detail in Chapter 5.) 
Social-science research also offers new possibilities, insights into the development and 
role of institutions offer promise for work in such fields as common property. Concepts dealing 
with the evaluation of resources will reinforce work in natural resources management. as will new 
work in support of participatory research. 
From the above it can be determined that while changes in the research environment 
need ‘to be analysed to allow the CGIAR to position itself more effectively, the expansion of 
scientific opportunities undoubtedly raises expectations on the potential of future research by the 
CGIAR centres and their partners in the global agenda. 
2.3. The Institutional Environment 
The last years have seen the consolidation of changes leading to an increasingly 
interdependent world, as reflected in the enforcement of global trade agreements, the conceptual 
move from “food self sufficiency” to “food security”, and the agreements reached at the Earth 
Summit and in negotiating the GATT. Few developing countries or development agencies .have 
recognized the potential effects of such changes on agriculture, forestry and fisheries. 
2.3.1. The Surrounding Environment 
At the Uruguay Round of trade negotiations countries undertook commitments to reduce 
internal subsidies to crops, livestock, forestry and fisheries. These changes are predicted to lead to 
price increases of some 5% and to boost world agricultural trade significantly. Although low- 
income, food-importing countries will be adversely affected by higher food prices, if favourably 
located they may gain access to developed-country markets. Moreover, such price increases can be 
expected to stimulate domestic agriculture. 
” Hart, R.B.. 1994. Global Electronic Partnerships. Outlook on Agriculture, 23(4):237-241 
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At the Earth Summit in 1992, it was made clear that the world could no longer think of the 
environment, and economic and social development, as being isolated concerns as the interactions 
among them were of great significance. It is worth noting that the discussions on agricultural issues 
in Agenda 21 focus mainly on their environmental impact, with less emphasis on poverty alleviation 
than in the CGIAR Agenda. UNCED brought into play several global initiatives; two of which are 
of special importance to the CGIAR. The Biodiversity Convention has provided guidelines to the 
System for the management of the biodiversity of which it is a custodian and has shaped its 
extension into new areas, and the Desertification Convention has encouraged the CGIAR’s activities 
in the Sahelian region, in accordance with the importance the Convention gives to this area. 
The Biodiversity Convention has a direct bearing on the work of international institutions. 
One of its articles assures the sovereign rights of countries over their biodiversity and allows them 
to seek compensation, in kind or in access to technology, for the use of their biotechnology by 
others. As a result, germplasm, once regarded as a common heritage, is now beginning to be seen 
as a tradable good. The Convention also states the rights of developing nations to have access to 
the new technologies that would allow them to benefit from their biodiversity, and recognizes the 
rights of farmers and farmer communities to preserve and use landraces for commercial purposes. 
With regard to the actions of individual countries over the past decade, public sector 
support for Agriculture and Agricultural research has declined in real terms virtually everywhere.16 
Developed countries have reduced the proportion of public funds directed to such activities and 
nominal increases in some budgets have been more than offset by inflation. At the same time, 
development assistance agencies have also reduced their support to Agriculture in developing 
countries. Similar trends are evident in all but a handful of developing countries. 
Partially offsetting these effects are increases in some research fields by the private sector. 
Even so, investment in research on public goods has declined notably on a global basis. On the 
other hand, perhaps the strongest source of optimism is the emergence of regional groupings of 
national research capacities which promise to strengthen research agencies in developing countries 
and will facilitate the channelling of resources from international centres. Within regional groups, 
there is a growing recognition of the role of NGOs in diffusing information, in bringing a user- 
perspective approach to adaptive research, and in strengthening the community action which is 
important in natural resources management. Equally important is the possibility that regional 
grouping can promote effective and cost-efficient research by dividing the workload, encouraging 
specialization, and stimulating the sharing of results. 
“’ Pinstrup-Andersen, P., 1995. The Challenge for a 2020 Vision: Extent of Today’s Human Suffering and a View 
Toward 2020. Speech made at an International Conference on “A 2020 Vision for Food, Agriculture, and the 
Environment”. July 13-15, Washington. D.C. 
16 
2.3.2. The Global Research System 
A major change in the conception of the CGIAR’s role has been the explicit recognition 
that the System constitutes but a small portion of the research activity relevant to developing 
country Agriculture. Certainly most members had been aware of this, but its explicit expression has 
encouraged more precise consideration of the CGIAR’s future role in the global system. 
In the opinion of TAC, collaboration in a global system is a primary means of achieving 
greater efficiency in reaching the CGIAR’s people-centred goals of poverty alleviation and the 
protection of natural resources. Emerging from this point of view is an enhanced sense of the 
possibilities available through such collaboration and centres are encouraged to work closely with 
others, as contractors, partners and catalysts. The discussion of these options has led to more 
awareness of, and sensitivity to, their latent advantages, as well as to evidence that such options are 
being pursued. 
As part of this process, TAC has identified alternative sources of supply for the products 
of the CGIAR from other centres, NARS and advanced research institutes . This was an important 
element in TAC’s review of the centres 1998-2000 MTPs. TAC believes that the external reviews 
should include explicit consideration of collaboration as it has an important role in ensuring efficient 
operations. As the development-assistance community has, through its active support, encouraged 
research managers to move in these directions, the concept has already had operational 
consequences for the System. 
In view of this interest, the System intends to encourage periodic meetings of the global 
actors concerned, in order that global priorities can be clarified and assessed, roles identified and 
progress described. TAC will foster broader awareness of the advantages to be had from 
interdependent activities and will encourage broader participation within and outside the CGIAR. 
One desirable long-term outcome of developing a global research network is the possibility 
of making decisions, based on the comparative advantage of each partner, as to which partner 
should be involved in specific actions, and to what extent, based on the comparative advantage of 
each partner.. Should this occur, the global community can expect even greater productivity from 
the research system. At present, progress in this direction is impeded by the absence of a structure 
to guide the effort. Moreover, few self-enforcing mechanisms are in place to support the 
rationalization of tasks and the delivery of products. It can be said that few agencies are better 
placed than the CGIAR to catalyze the evolution of the required rules-of-play. 
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CHAPTER 3 - ANALYTICAL FRAMEWORK 
3.1. Introduction 
TAC’s framework for priority setting, the principal theme of this Chapter, rests squarely on 
the CGIAR’s mission and goals and its focus on poor people, particularly women. These concerns 
were established at Lucerne and have been reaffirmed since. (See especially Milestones of 
Renewal.)’ The Group aims to achieve its mission and goals efficiently and effectively. Priority 
setting, and subsequently resource allocation, rest on four points: a people-centred approach, goals, 
efficiency and current allocations. On the last, discussion within the Group on the research agenda 
suggests that current resource allocations are roughly consistent with its goals and, for the most 
part, with TAC’s earlier recommendations. Hence, TAC employed current allocations as its point- 
of-departure in applying priorities to resource allocations for 1998-2000. These four elements 
guided TAC’s work on priority setting. 
Conceptually, these primary considerations tie in well with the work of the centres and are 
the subject of several sections of this Chapter, especially 3.4,3.5 and 3.6. Subsequent sections (3.7, 
3.8 and 3.9) describe how such considerations influenced decision making on activities, and 
particularly, commodities and sectors. 
3.2. Dimensions of CGIAR Priority Setting 
TAC’s framework for priority setting can be divided into activities, sectors, commodities 
and Systemwide activities. This represents a change from the framework for the 1992 undertaking 
in that TAC has not explicitly considered regions as a separate dimension of decision making (see 
below). 
The activities considered number 19 and consist of those listed in the 1992 report. (See 
Annex I.) In the course of its deliberations, TAC has noted some potential improvements in the 
categories of activities; these will be discussed with the Group at ICW97. 
TAC considered four sectors: crops, livestock, forestry and fisheries. The commodity 
portfolio reviewed in this round of priority setting is similar to that utilized in 1992; deliberations 
first cover sectors and then commodities within crops. As in 1992, Systemwide activities have 
been included in these deliberations. (See Chapter 7.) 
With regard to regional allocations, TAC proposes that these emerge from the primary 
considerations in priority setting rather than be imposed a priori. This approach assures a more 
even-handed treatment of the overarching goals of the System and of any future opportunities 
which may occur. Moreover, since the introduction of standardized project reporting, the CGIAR’s 
internal information system can now more accurately estimate the System’s investment by region. 
’ CGIAR. Milestones of Renewal. Ocrober. 1996 
18 
3.3. The Process 
In view of the commitments made by the System as a part of the renewal process, TAC 
presented its first round of recommendations to the Group at MTM96. Immediately after MTM96, 
TAC started work with the centres on the MTPs for 1998-2000, taking into consideration the 
outcome of the discussions that took place at the meeting. The centres MTPs for 1998-2000 were 
reviewed by TAC in March 1997 and will be reviewed by the Group at MTM97, prior to 
deliberations on financing the 1998 research agenda. 
Work on the 1998-2000 priorities started at TAC 66 in March 1995, with emphasis on the 
major dimensions of priority setting. This was followed by TAC 67 in July 1995, which was 
attended by specialists in several areas identified as being of particular importance by TAC 66. At 
lCW95, TAC invited the Group to comment on its interpretation of the Group’s important 
underlying concerns. Elements of that discussion are evident in many of the points that follow 
here. The findings of ICW95 were integrated into the report to TAC 68 in December 1995 and laid 
the foundations for MTM96. In addition, since mid-l 994 TAC has been engaged in meetings with 
representatives of NARS aimed at encouraging greater interaction with TAC and the centres on 
mutual concerns, including priority setting. 
At MTM96, the orientation of TAC’s efforts was endorsed, certain elements within the 
analysis were sharpened, and the process towards developing the MTPs was discussed. From mid- 
1996 to February 1997, TAC has been interacting with centres on the development of MTPs. These 
exchanges, largely aimed at ensuring that MTPs contain the information necessary for the Group’s 
decision making, have contributed to the orientation and clarity of the MTPs as well as to priority 
setting. 
Comparison of the 1992 decision variables for priority setting, with those employed in 
1996, show both similarities and differences. The similarities are concerns for poverty, the mix of 
quantitative and qualitative judgements and, for commodities, a point of departure based on value 
of production and current allocations. The differences lie in this round’s more forward-looking 
perspective, its approach to quantitative work and the fact that fewer decision variables are 
employed. 
3.4. Agricultural Research, Productivity and Income Growth 
TAC notes that in most developing countries, especially the poorest, a large portion of the 
population works in Agriculture and a high proportion of the average family budget is spent on 
food. It would seem to follow then that increased productivity in Agriculture is a necessary 
condition to achieving income growth in poorer economies. TAC notes, however, that as income 
levels increase, the role of Agriculture decreases (see Table l), offering less scope for agriculturally 
driven growth. 
’ Productivity is used in its broad sense, relating the value of product to the cost of inputs. Value is taken to include 
the relevant characteristics of product, rising as desirable characteristics (e.g., taste or storability) improve, and 
includes the value ascribed to use, e.g., home consumption. Cost, meanwhile, is taken to include the opportunity 
cost of the bundle of resources utilized in production, Productivity is seen to be broader than, for example, yield 
and includes. where relevant, non-market considerations. An increase in productivity implies the same product 
(appropriately valued) can be produced with fewer inputs. 
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Table 1: Agriculture’s Share in National Income, Employment, and Export Earnings by Country Income 
Groups, 1989 
Country Group* 
Low Income 
Less than US$250 capita per 
US$25 l-500 capita per 
Middle Income 
US$501-1,000 per capita 
US$ l,OOl-2,400 capita per 
Upoer-Middle Income 
US% 2,401-6,000 capita per 
Hieh Income 
US$6,001-16,000 per capita 
Greater than US$ 16,001 
Average Per Capita Income Agriculture’s Share in 
US$ % 
GNP Employment Export Earnings 
190 49.3 76.5 65.0 
380 33.1 68.2 44.3 
800 22.8 52.7 40.5 
1,580 12.8 29.8 39.8 
3,530 8.7 21.8 16.5 
11,520 4.6 8.8 18.9 
20,460 2.8 4.4 10.8 
* Counh-y income groupings are taken from the 1991 WDR but with subdivislons within groups that give roughly equal numbers of countries in 
each. 
a: World Developmenl Report I991, except agricultural employment data which were obtained from the 1991 FAO Production Yearbook; as 
quoted in “Agncultural Sector Review,” World Bank, Agriculture and Natural Resources Department, July 1993, p. 3. 
Analysis supports the notion in the previous paragraph. IFPRI studies show that an 
increase of US$ 100 in agricultural income gives rise to more than US$ 50 of added income in the 
rest of the economy. Data from Africa suggest even higher multipliers in that region.3 Moreover, 
current research demonstrates that, especially in the poorest countries, the multiplier effects of 
agriculture on the remainder of the economy are greater than those for investment in any other 
sector. (See Box 1.) The statement in the World Bank’s Agricultural Sector Review4 is even more 
emphatic: “broad-based agricultural growth, involving small and medium-size farms and driven by 
productivity-enhancing technological change, offers the only way to create productive employment 
and alleviate poverty on the scale required”. One of the conclusions reached in an illuminating 
country study by Ravallion and Datt is that “Fostering the conditions for growth in the rural 
economy - in both primary and tertiary sectors - must thus be considered central to an effective 
strategy for poverty reduction in India” .5 They also observe that both urban and rural poor gain 
from rural sector growth, but that urban growth had no discernible impact on rural poverty and, 
indeed, had adverse effects within urban areas. 
Historically, productivity increases in Agriculture come from improved technologies, 
education for producers, better infrastructure, improved institutions and more effective policy. 
Improved technologies have provided the most noteworthy and the most reliable source of 
increased productivity (see the World Bank observation in the previous paragraph). Improved 
3 De&ado, C. Bringing Previously Disadvantaged Rural People into the Economic Mainstream: The Role of 
Smallholder Agricultural Production in sub-Saharan Africa. IFPRI, Washington, DC, 1996. 
’ World Bank, Agriculture and Natural Resources Department, July 1993. 
’ Ravallion. M. and Datt, G. How Important to India’s Poor is the Sectoral Composition of Growth? The World 
Bar& Economic Review. lO:l-26. p. 19, 1996. 
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policies and, it is beginning to be perceived, improved institutions, have also proven fruitful. 
Research in all these make up the portfolio of the CGIAR. 
How does increased productivity lead to higher incomes? Agricultural producers gain 
directly via lower production costs, then increased returns stimulate increased spending on 
consumption and on investment which in turn, augments the incomes of workers in other sectors 
who then increase their own spending. The result is rising rounds of spending across the economy 
and the multiplier effects described by IFPRI. This scenario reflects Agriculture’s role as an engine 
of growth. 
Moreover, the lower food prices accompanying increased output serve as a lubricant to 
growth in the remainder of the economy, usually through their effect on wages and, via wages, on 
savings and further investment. That investment, in turn, contributes to an ever larger capital stock, 
again with further implications for growth, that ultimately draws workers into non-Agricultural 
pursuits through higher wages. This outcome will be of rising importance as urbanization proceeds 
in developing countries. In addition, lower food prices directly benefit rural consumers, especially 
poor rural consumers. 
Clearly some of the consequences for the poor are direct and more immediate while others, 
especially those associated with non-Agricultural employment, are indirect and longer term in 
nature. (See also Box 1.) 
These considerations throw light on the poverty/food insecurity nexus. Food security rests 
on the availability of food and on access to it. Globally, there is little question about the 
availability of food. However, as argued so cogently in Alexandratos, this is not the critical 
question.6 For even when food is available, there are millions of people across the developing 
world, and especially in poorer countries, who do not have access to food because they have 
inadequate incomes. “It is now widely recognized that failure to alleviate poverty is the main 
reason why under-nutrition persists.” ’ This leads Alexandratos to emphasize that the production of 
food serves two important functions which contribute to food security: one is to assure availability 
while the other and, for developing countries, the more important is that the production of food is a 
major source of income for the poor. In the short term, transfers, either internally or via food aid, 
may assure food access. In the long term, however, incomes must increase if access is to be gained 
and maintained, and increased income must rest ultimately on increased productivity. The 
alleviation of poverty through increased productivity, therefore, is the best-bet way to improve the 
nutritional status of the poor and to augment their food security. 
’ Alrxandraros, IX. (cd), World Agriculture: Towards 2010, An FAO Study (New York: John Wiley & Sons, 
1995). 
’ Ibid.. p.3. 
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Box 1: Linking Agricultural Research to Growth 
(Based on material from Peter Hazell, IFPRI) 
This theme warrants treatment at three levels: that of the farm, of the region, and of the nation. At the farm level, growth 
permits an increase of spending in several dimensions. Clearly it can lead to higher levels of consumption. More important for the 
long term, it can lead to on-farm investments in future productivity growth including those in natural resources management, to 
investment into non-farm income diversification (including small business activities), and to investments in education. Beyond 
that, through increased savings, farm level growth augments the capacity and willingness to accept risk. 
At the regional level, agricultural growth leads to powerful demand linkages to the non-farm economy. These include 
consumption demands, demands for farm inputs, demands for marketing and agricultural processing services, and demands for 
investment goods. Empirical studies show that the first three lead to annual income multipliers of between USS 0.5 and US$ 0.8 pel 
dollar of additional value generated in agriculture, with most of that coming in rural towns. Of the three, consumption demands 
play the largest role. More recent work suggests that demand for investment goods are more powerful even than consumpnor 
spending when their impact on future productlvlty and income generation is considered, I.e.. there are large dynamic multipliers. 
Agricultural growth in high potential areas often generates additional labour demands and higher wages which attract 
seasonal migrant farmer workers from poorer regions, leading to important Income multlpliers elsewhere. Examples include the 
migrations from eastern India to Punjab and Haryana, and the Burkina Faso labour migrations to the cocoa farms in Cbte d’lvoire. 
While these payments tend to reduce the host region’s multipliers, they can increase multipliers in the home region, as income from 
non-local sources can be an important catalyst for investment, and subsequent growth in output, m the home region. 
Regional multipliers vary with farm size. Medium-sized family farms generate the largest regional multipliers. Growth via 
smaller farms usually has larger regional multipliers than large farms because the income generated per hectare is larger, more 
labour intensive practices are used, and small farms use a larger share of locally produced goods in production, consumption and 
investment. Very small farms generate small multipliers because they have few cash transactions. Regional multipliers also tend to 
reflect the state of infrastmcture. With poorer roads, for example, much of an income increase is spent on diversifying the diet, a 
result starkly shown when comparing villages with good versus bad road connections. As well, the level of income tends to 
influence the multipliers which tend to become larger with regional economic growth, at least through middle-income status. 
Therefore, favoured environments well served by Infrastructure would be expected to have larger reglonal multipliers than marginal 
environments with less infrastructure. 
For national multipliers and with well-functioning markets, the differences in demand linkages, for the reasons described 
above, would not operate. All investments would generate the same long-term income multipliers and these would be small or even 
zero because all resources remain fully employed. Markets and conditions are rarely so efficient, and labour and capital in particular 
are not notably mobile across regions and sectors. The targeting of agricultural growth by region and type of farm does matter. In 
the more real world, the regional multipliers are probably good guides to the relative differences in national multipliers. 
It should be noted that where labour is immobile, investments in poor regions may generate smaller regional and national 
income multipliers than investments in high potential areas, but may be necessary to reach the very poorest of the nation. In 
countries with large poor urban populations, however, the larger income multipliers from investments in high potential areas may 
have a bigger impact on poverty. These issues need further research. 
A number of other macro or national level benefits accompany agricultural growth. Among these are: capital flows out of 
agriculture through the banking system add to investment potential elsewhere in the economy; increased entrepreneurial activity in 
rural areas, whether in on-farm or non-farm pursuits, augments managerial skills which can be applied in other parts .of the 
economy; lower food prices have implications for wage rates that make the economy more competitive in international markets; 
balance of payments are strengthened through increased exports or through reduced imports; and the higher incomes in agriculture 
provide a broader tax base for the public development of infrastructure and education. 
As for comparisons with growth linkages through other strategies, recent IFPRI work shows that development strategies 
based on agriculture are superior to industrial-led strategies for the poorer developing countries and, as in the earlier discussion, that 
targeting the small farm sector is better than targeting the large farm sector. These studies measure success in terms of growth rates 
but also show that the income distribution shifts towards the poor. As expected, these results are sensitive to assumptions about the 
mobility of capital and labour. 
importantly for the CGIAR, the superiority of agricultural-led growth diminishes with economic development. These results 
suggest that efforts aimed at poverty alleviation should be via productivity growth in agriculture, focus on poorer countries and 
emphasize rural-labour intensive activities. 
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Summary 
The major impediment to appropriate nutrition and food security is access to food by the 
poor. Alleviating their poverty will require increased productivity, leading to both higher incomes 
for producers (via lower costs) and to consumers (through lower prices). Improved technologies, 
policies and institutions are proven vehicles for achieving increased productivity in Agriculture. 
Improvements in these areas ultimately rest on research of the kind emphasized by the CGIAR. In 
turn, higher productivity in Agriculture has been found to be among the most effective means for 
achieving broader economic growth. How growth affects poverty is the subject of the next section. 
3.5. Economic Growth and Poverty Alleviation 
For a brief, lucid and penetrating treatment of over 200 years of research on poverty and 
economic growth, see the review by Lipton and Ravallion, with its nearly 600 references.* In their 
review they refer to a paper by Ravallion’ commenting on 16 studies chosen because their data 
enabled a comparison of economic growth with the reduction in the proportion of people below a 
commonly defined poverty line. (See 3.8.) The studies showed that the proportion of such people 
decreased with economic growth. Moreover, higher-order measures of poverty (See 3.S) also 
showed declines in poverty, implying that “benefits from growth are typically felt well below the 
poverty line” .I0 The review further states that “ . ..even when growth has been associated with rising 
inequality, it appears that poverty has typically fallen” .*I All of this is not to suggest that 
governments should concentrate attention solely on promoting growth. A number of factors 
influence the relationship between growth and the reduction of poverty, and governments, through 
targeting and policy, may have a role in promoting patterns of growth more congruent with poverty 
alleviation.” Among such strategies is that of “ shifting investments towards rural labour-intensive 
activities” .I3 
Recent studies reinforce the view that economic growth reduces poverty. Deininger and 
SquireI reviewed some ninety studies reflecting long-term economic growth and income 
distribution. In five out of six studies, the real income of the lower 20% of the population increased 
with growth. This is the strongest recent evidence in support of this critical association. 
It can be argued that strategies that slow the rate of economic growth will, sooner or later, 
impede the reduction of poverty and that growth itself is the best pro-poor strategy. This point of 
view is, to some extent, consistent with an observation by Lipton and Ravallion that a key question 
in assessing the effects on poverty of macro-economic policy is: “did adjustment raise or lower the 
rate of growth?” .I5 However, another view is that barriers to the effective functioning of markets - 
whether because of policy, shortage of information or inertia in labour markets - argue for the 
implementation of pro-poor strategies These considerations make up one strand of the rationale 
* Lipton, M. and Ravaiiion, M. “Poverty and Policy,” in Behrman, J. and Srinivasan, T.N. (eds.), Handbook of 
Development Economics, Vol.3 . Amsterdam: North Holland Press, 1995. 
’ Ravallion, M. “Growth and Poverty: Evidence from the Developing Countries in the 1980s”. Economics 
Letters, Forthcoming. 
lo Lipton and Ravallion, op. cit., p. 2607. 
” Ibid. 
” (bid., p. 2608 
” Ibid., p. 2609. 
” Deininger, K. and Squire, L. A New Data Set Measuring Income Inequality. The World Bank Economic Review. 
10, 565-591, 1996. 
IT Ibid., p. 2613 
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underlying the emphasis on labour-intensive activities in rural areas; they also support TAC’s 
decision to include a modifier for poverty in its analysis of priorities. 
Summary 
With regard to the evidence that economic growth leads to poverty alleviation TAC has 
concluded that there is strong empirical evidence that economic growth in poorer countries leads to 
poverty alleviation, even in cases where growth leads to less equal distribution of income. 
However, TAC recognizes that growth alone is not sufficient to achieve the Group’s pro-poor goals 
and that a further emphasis on poverty in TAC’s priority setting is required. 
3.6. Agricultural Research and the Conservation of Natural Resources 
The link between CGIAR’s activities and the health of the environment is more apparent 
than the link to poverty alleviation. Conservation requires technologies that directly serve the 
various purposes of producers, including those pertaining to natural resources, or which can be 
made to do so through policy (see below). Productivity increasing, resource-conserving 
technologies and policies are products of research. The CGIAR is closely involved in research 
relevant to conservation to which much of its work contributes, directly or indirectly. 
Over the years, TAC has examined the subject of conservation on a number of occasions 
and has concerns in several areas. These concerns include questions relating to which resources 
should be conserved and the extent to which the System should look beyond producer gains to off- 
site effects. Other concerns relate to the nature of the System’s role in resource conservation; 
options include developing more suitable technologies for sustainable production, developing 
effective research paradigms through the experience of developing more suitable technologies, 
leading the way in the science of resource conservation, and advocacy for conservation itself 
Sustainability has been a major theme for TAC as it is for all those concerned with natural 
resources. The meanings ascribed to sustainability vary from maintaining nature’s endowment 
intact to ensuring “resiliency”, so that further clarification is required to convey meaning. TAC’s 
1996 paper,16 consistent with the System’s concern for the poor, focuses on the conservation of 
natural resources of concern to present and future generations of poor producers and consumers 
and, to borrow a term from Alexandratos,” in the context of returns and “ . . . timescales which meet 
their differing circumstances or risk perceptions”. TAC also includes the benefits from involvement 
in global environmental concerns such as greenhouse gases and life systems, as well as ethical, 
aesthetic and amenity considerations. Much of CGIAR’s work on natural resources, indeed much 
of the System’s total endeavour, has implications for both the local and the global environment. 
Previous reference has been made to policy as an agent in promoting the use of 
environmentally friendly technologies. One example is the GEF’s policy of offsetting the added 
costs of carbon-efficient power plants in order to limit greenhouse gases without raising the cost of 
power to users. This is an industrial example of reducing the trade-offs between development and 
‘I’ Technical Advisory Committee, Consultative Group on International Agricultural Research, Priorities and 
Srraregies for Soil and Waler Aspecrs of Natural Resources Managernenr Research in the CGIAR (TAC 
Secretariat. FAO, Rome, 1996). 
” Alexandratos. op. rir.. p, 400. 
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the environment. Certainly a major challenge for policy in Agriculture is the need to influence the 
behaviour of many thousands of largely independent agents. Reducing trade-offs between 
development and the environment, but with limited institutional capital and while restricting rent- 
seeking behaviour, is a daunting task. TAC is aware of this challenge and is concerned for the 
orientation of CGIAR research on policy issues. (See Chapter 5 .) 
Increases in productivity have implications for the environment, some of which have been 
negative in the past.” However, increases in productivity have also had a positive, albeit indirect, 
effect on the environment. In particular, it is frequently observed that the lower product prices 
accompanying increases in productivity in favoured areas, reduce encroachment onto fragile lands 
and forest margins. 
The two primary concerns of the System are embedded in a nexus of three problems: 
poverty, environmental degradation and population growth. Poverty, the pivotal element, has 
immediate consequences for the environment, as the poor are driven to focus on the near term, with 
less attention to the long term when the benefits of conservation come into play. Poverty is also 
strongly associated with population growth, (see Table 2) either because of the direct benefits from 
large families, as seen by poor individuals, or because poverty limits what society can do to reduce 
growth rates through investment in education (especially for women) and better health. In turn, 
rapid population growth, combined with poverty, promises more damage to natural resources in the 
future as degradation of natural resources ultimately threatens productivity, further reinforcing 
poverty. The above leads to the conclusion that the way forward is through poverty alleviation. In 
this context, Alexandratos opines that “ . ..much of the mismanagement of natural resources in 
developing countries relates to poverty and to the lack of economic growth to provide better and 
sustainable livelihoods outside of subsistence agriculture” .I9 
” See Alexandratos. Ibid., and World Food SUXUM Technical Paper 6 for reasoned discussions of the issues. 
“) Alexandratos. op. hr., p. 400. 
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Table 2. Relationship between per capita income in 1990 and annual population growth, 
1980-92, among 116 countries by income group.’ 
countries Mean GDP” Mean Growth Rate -- 
Lowest 631 2.51 
Low income 1092 2.58 
Low middle 1822 2.36 
Middle middle 3008 2.29 
Upper middle 4573 1.51 
Low upper 9185 1.17 
Upper upper 14832 0.77 
’ Calculations by Lant Pritchett, Senior Economist, World Bank, via personal communication. Countries are 
evenly divided among the income groups. 
ii Data are from the Penn World Table 5.6 and are in terms of dollars of Purchasing Power Parity. 
It is ironic that efforts to address today’s natural resource concerns may well have the 
effect of heightening toniorrow’s damage, e.g., to the extent that strong efforts to protect resources 
constrain income growth and thereby give rise to larger populations which may well add to the 
pressure on resources in the future. The interaction among the three elements: poverty, 
environmental degradation and population growth, adds layers of complication to effective decision 
making in this arena. An awareness of these interactions argues for what Alexandratos calls 
“ strategies for reducing trade-offs between productivity and conservation”. 2o 
In its priority setting TAC has not included a special modifier for degradation of soil and 
water. The priority accorded to research in this area is dependent upon the effects of soil and water 
degradation on present and future productivity, and the global environment.” Data and measures 
on these effects are not yet available. 
More generally, while much has been said about themes pertaining to NRM, a careful 
assessment gives evidence of three important weaknesses. Firstly, there is a lack of standardized 
methodologies for surveys and little attention has been given to the basic principles of sampling 
theory. This means that the soil and water data that is available for developing countries are not on 
a broad enough scale to allow a reliable assessment of current trends and the condition of these 
resources in order to judge future food security. For example, to date IFPRI’s reviews of the 
“’ Ibid., p. 20. (Not page 20. check) 
‘, Technical Ad\!isory Committee. 0~. cir. 
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literature on land degradation in the developing world found that there have been few global studies 
of the impacts of degradation on agricultural production and that estimates of the monetary value of 
those impacts vary widely. Consequently, IFPRI simply summarized the information in terms of 
hot spots where degradation is known to be serious and bright spots where improvement is known 
to be occurring. 
Another common defect of the available literature is that little distinction has been made 
between forms of degradation that are comparatively easy to stop or reverse and those that are not. 
For example, plant nutrient depletion and overgrazing of vegetation receive about the same weight 
as the removal of topsoil by erosion and the contamination of water resources with salts, fertilizer 
nutrients or pesticide residues. Yet nutrient depletion has been readily reversed with fertilizers in 
industrialized countries and in a growing number of developing countries. Again, research carried 
out by CGIAR in tropical Africa, and by many industrialized country institutes, has shown that 
overgrazed grasslands can recover quite rapidly under reduced stocking. In contrast, the effects of 
soil loss and water contamination may be very difficult and costly to reverse. 
No serious attempt has been made to reconcile contradictions between expert opinion and 
production statistics. The two global surveys of NRIvI experts quoted in the IFPRI review found 
that there has been very serious land degradation since the mid-century. For example, the GLASOD 
study rated 38% of 1.5 billion hectares of cropland as being degraded. Over the same period, world 
food production has grown dramatically and prices have fallen. Either the NRM “experts” have 
seriously overestimated the severity of degradation for agricultural production in the short term, or 
the growth in production would have been potentially much larger in the absence of the land 
degradation, or some combination of the two; on the published evidence it is impossible to decide 
which. Another very worrying possibility is that the recent growth in food production bears a 
hidden cost to the environment in the increased use of pesticides and fertilizers, loss of biodiversity, 
and expansion onto new land, and that this price will have to be paid in the future. However, 
available data provides little guidance about the magnitude of this cost. 
The CGIAR alone cannot fill this knowledge gap, but it can work with others to do so and also 
ensure that its own NRM research has this as one of its objectives. (See Chapter 5.) The areas of 
research that the Group has endorsed for the strengthening of soil and water aspects of NRM in the 
System are listed in Chapter 4. 
Summary 
The struggle of the poor to survive underlies a good part of the threat to biodiversity, land 
and water in developing country Agriculture. In this context, TAC has concluded that emphasis be 
given first to the implications of conservation on present and future productivity, broadly defined to 
include on-farm and off-farm benefits and costs, and secondly to broader global environmental 
effects. 22 TAC notes the importance of positive indirect linkages between productivity and 
conservation, where productivity increases can lead to reduced pressure on more marginal lands, 
and the potentially negative direct linkages where intensification of production sometimes leads to 
burdens on soil and water quality. In the latter case, the importance of pursuing opportunities to 
reduce trade-offs between development and the environment has been emphasized. In addition, 
TAC notes the now broader view of conservation guiding the CGIAR System, i.e., the view resting 
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on four classes of capital - physical, human, natural and institutional - each of them important to 
future generations.23 
3.7. Methods for Setting Priorities for Agricultural Research 
To set priorities is to order activities in ways that are most consistent with objectives. 
Agricultural research is an especially difficult arena for convincing priority setting. Apart from 
uncertainties, other issues intervene. In Science Under Scarcity: Principles and Practices for 
Agricultural Research, Evaluation and Priority Setting, Alston, Norton, and Pardey review the 
various elements that challenge the setting of priorities for agricultural research.” The book is the 
latest, and arguably the most complete, presentation of the issues influencing priority setting in 
research, and includes a presentation of the advantages and disadvantages of various approaches. A 
prime point is the problem of dealing with multiple objectives. The authors favour a single 
objective based on income growth; they recognize, however, that in the absence of other 
distributive instruments or mechanisms, research might be used to substitute preferred distributional 
effects. TAC recognizes this possibility in setting priorities for the CGIAR. 
There are several approaches for those who would set public research priorities and 
allocate public resources so as to promote economic efficiency. Alston et al advocate a model 
based on estimated economic surplus. As an alternative, applicable in limited circumstances only, 
they include congruence allowance. This approach simply posits that, in the absence of other 
evidence, research should be “funded in proportion to the value of production” .15 TAC has used 
congruence analysis as the point of departure in its work on priorities relating to commodities. 
Alston et al also note that there are many situations in which insufficient information 
limits the use of quantitative methods, and that qualitative estimates of criteria should be obtained 
where available and combined with structured discussion where quantitative approaches are 
impossible.‘6 TAC has followed this approach in dealing with activities and also notes its strong 
support for the idea that over time, and with appropriate investment, better informed measures can 
be developed. 
In the previous round of priority setting, a multi-dimensional model brought several 
modifiers into the analysis. While this approach is not without its shortcomings, it was felt that, on 
balance, it was the preferred approach, given the System’s then desire for a more quantitative 
orientation to priority setting than in the past. With 1997 as the base year for the new round of 
priority setting, and to the extent that the 1993 TAC recommendations were adhered to in the 1997 
allocations, the previous priority setting will influence the current round of planning because of its 
influence on the base. In addition, the residual affects of the 1992 a priori judgements about 
regional priorities will still be visible. 
23 Monitoring Environment Progress: A Report on Work in Progress, Vice Presidency for Environmentally 
Sustainable Development. The World Bank, 1995, Washington D.C. 
” Alston, J. Norton, G. and Pardey, P. Science Under Scarciq: Principles and Practices for Agricultural Research, 
Evafuarion and Priori& Serting (Ithaca: Cornell University Press, 1995). 
‘5 Ibid. 
“’ Ibid., p. 479. 
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Summary 
In setting priorities, TAC has relied most on structured discussion supported by 
quantitative and qualitative information, the so-called Delphi Approach. Its earlier 
recommendations and current budget allocations have influenced the point of departure. Other 
major factors were the locus and level of poverty, opportunities for women, science, alternative 
sources of supply, recent experience, possibility of success and prospects beyond research, such as 
the quality of extension services. 
3.8. Poverty as an Element in Priority Setting 
The commodities that make up the CGIAR portfolio were initially selected by the System 
because of their importance to poor producers and consumers. Therefore, the CGIAR portfolio 
itself reflects a concern for poverty. The following relates to the further integration of poverty into 
TAC’s analysis, starting with a brief review of measurement themes, and concluding with the 
measures applied to modify congruence analysis and guide structured discussions about other 
elements that should influence priorities and resource allocations. 
Measurement 
The definition of poverty, and its amelioration, its measurement and effects on behaviour, 
has motivated discussion and study for over 200 years. For a brief lucid and penetrating treatment 
of the evolution of ideas on the theme see Lipton and Ravallion.” Many of the elements that follow 
were drawn from their piece. 
While poverty imposes severe limits on welfare, efforts to describe and measure it are 
complicated by the fact that perceptions of poverty and welfare vary from place to place. 
“ However, it is not controversial that inadequate command over commodities is the most important 
dimension of poverty, and a key determinant of other aspects of welfare, such as health, longevity, 
and self-esteem.“” 
Spurred on by the growing emphasis on greater efficiency in reaching the poor, 
development assistance agencies have sought a pragmatic measure of poverty, clearly related to 
well-being and with tolerable costs of implementation. The better known attempts include 
assessing basic needs (health, food, education, water, shelter and transport), capabilities (which sees 
consumption as permitting desired activities) and human development. However, these and other 
criteria have proved difficult to implement. what has emerged are measures based on control over 
commodities, gathered from consumption or income figures - both evidently co-related with the 
main indicators of basic needs, such as health, longevity and self-esteem - which are comparable 
over time and space. 
Initially, poverty was measured by the number of people, or the proportion of people, 
below a poverty line, defined in terms of income adjusted for purchasing-power parity. This was 
followed by a measure that took account of the gap behveen the poverty line and those below it in 
order to give a measure of the depth of poverty. In turn, this was augmented by a measure 
” Lipton, M. and Ravallion, M. op. cir. 
” hid., p, 2553. 
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reflecting the severity of poverty via the squared poverty gap measure.*’ Each of these measures is 
“ exclusive” , in the sense that all weight is given to those below a poverty line. 
It can be argued that all members of society, the poorest as well as the less poor, should be 
included when calculating the degree of poverty within a country. A country’s mean income is a 
simple “ inclusive” measure that does precisely that. However, in the view of many, an 
“inclusive” measure should reflect the severity of poverty, and a country’s mean income does not 
do this. 
Ravallion has demonstrated that the theoretical differences between “inclusive” and 
“exclusive” measures are blurred by the accommodation of measurement errors and uncertainties 
about what should be brought into a measure of well-being.” Using data from 40 developing 
countries, he goes on to show that there is little empirical difference behveen “exclusive” poverty 
measures, such as the three referred to above, and an “inclusive” measure which incorporates 
income inequality by giving increasing weight, even moderately increasing weight, to the poorest. 
Given this, Ravallion concludes that the choice of measure will make little difference to the 
perception of relative poverty. That conclusion facilitates the work of TAC. (See Box 1, Annex II.) 
In TAC’s poverty measure (see Annex II), the critical variables pertain to average income, 
income distribution and a critical level of average income above which the country no longer 
figures directly in TAC’s priority setting. Differences in these variables have strong impacts on the 
level of the poverty indicator, hence on TAC’s recommendations. Annex II contains tables 
showing the sensitivity of the poverty weighted shares to various assumptions about these and other 
variables, viz., the importance of the depth of poverty, gender considerations, rural/urban 
proportions and the rate of growth in income. (See 3.10.) 
Implementation 
As noted earlier, one strategy for allocating research resources uses congruence analysis 
where greater relative value leads to greater relative resources. Following decisions by the Group, 
TAC has employed poverty-weighted congruence analysis. This uses the poverty indicator of the 
preceding discussion (and Annex II) as a multiplier in determining value. Poorer countries have a 
higher poverty indicator than do less poor countries; hence the products of poorer countries have 
higher weights applied to their estimated value of production. For example, the weight for every 
dollar’s worth of product from Ethiopia is 0.98; for China 0.23 and for Turkey 0.11. (See Annex II 
for calculations.) 
Summary 
The decision to feature poverty in priority setting led TAC to seek a measure that would 
permit comparisons over space and time, be sensitive to differences in the inequality of income 
distribution among countries, give increased weight to the poorest within a country, facilitate 
comparison of different ethical views (or value judgements) about the importance of the degree of 
poverty, assure consistency with good practice, and accommodate the limitations imposed by the 
data. The measure described in Annex II has these qualities. Finally, as applied in congruence 
analysis, the measure clearly shifts priorities towards the products of the poorest countries, 
favouring technology development for their commodities. 
“) Foster, J. Gteer, J. and Thor-be&e. E. “A Class of Decomposable Poverty Measures”, Economerrica 52 (3): 
761-765. 
“I Ravallion, M. “Measuring Social Welfare With and Without Poverty Lines”, American Economic Review, 84f2,J, 
1994: 359-364. 
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3.9. The Efficiency Criterion and Priority Setting 
Earlier discussion noted the Group’s concern for efficiency in priority setting. This 
concern led to the identification of three primary considerations. 
The first of these is that the centres’ products should be international public goods. The 
reason being that, given the high opportunity costs of CGIAR resources, products limited to use in a 
single country that also meet the CGIAR’s opportunity cost criteria would be so valuable in terms 
of local opportunity costs that the country itself would finance the effort, and at lower costs, thereby 
becoming its own alternative supplier. The reason why the CGIAR will have higher opportunity 
costs than a nationally focused programme is that the latter will treat benefits to other countries as 
spillovers, not counting them in calculating opportunity costs, while the CGIAR, given its 
international role, will count all benefits in calculating its opportunity costs. As the quality of being 
an international public good is either present or absent, this characteristic is viewed by TAC as a 
necessary condition for consideration in priority setting. 
The second consideration is alternative sources of supply for the products of the CGIAR. 
If there are suppliers who can offer products at costs below those of the CGIAR, who are a reliable 
source of supply and who provide the products in an even-handed way, then CGIAR investment is 
questionable and will be limited. 
The third standard emerging from concern for efficiency rests on the probability of 
creating an impact. The higher that probability, the higher the expected value of the benefit stream 
and the more likely is CGIAR participation. Of special importance in shaping the probability of 
success is new science. As well, new science lowers the cost of output dependent on science. Both 
considerations will, other things being equal, raise investment in related products. 
Although other factors were examined in exploring the implications of the efficiency 
criterion (see the following Section), it is these three, together with the obvious requirement for 
critical mass, that were deemed most important. 
3.10. Other Elements Considered in Priority Setting 
Recognizing that the products of research initiated today will have an impact many years 
in the future, TAC’s analysis favoured future income and poverty, together with future relative 
values of production. Reasonable measures of income growth provide the vehicle for projecting 
income. These projections, in turn, promise to have a strong influence on relative incomes across 
countries, hence to the value of the poverty indicator and the weighting given to various 
commodities and activities. The influence of these factors suggested the application of sensitivity 
analysis based on income growth and the results are reviewed in Annex II. 
In 1992, TAC used a price series based on 1987-89 prepared by the Secretariat in close 
collaboration with the centres. Shortly after the conclusion of that work, a new set of international 
prices was provided by Pradado Rao of FAO. This series attempts to put all prices on the same 
footing and appears to represent an improvement on the earlier set used by TAC. No one, however, 
has built a similar data set for future prices. FAO. IFPRI and the World Bank predict prices for 
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about half of the CGIAR commodities. TAC recognizes that, for example, urbanization will lead to 
higher relative prices for wheat (because of its convenience) and that income growth will boost 
relative prices of livestock and feedstocks, especially maize, and reduce the relative price of rice as 
people, particularly Asians, seek more varied diets. Even so, there is little analysis to give precision 
to these probable occurrences. Fortunately, because of substitutability among commodities, TAC 
requires only relative prices, seemingly more stable than absolute prices, even in the face of the 
forces mentioned above. Given these considerations, and the absence of alternatives, TAC has used 
the Rao construction to estimate relative future prices for CGIAR commodities. 
Given the Group’s concern for rural women, TAC examined further adjustments in the 
value of production by giving added weight when females are engaged in production. The 
argument made by the Group at ICW95 was that income gains to women would contribute more to 
the well-being of women and children than the same income gains to men. An added consideration 
was that, on average, women in developing countries are poorer than men.3’ Further, it is said that 
women had been given relatively less attention in the past and heavier weighting now was required 
to redress the balance. Beyond that, some argue for giving extra weighting to women in the 
expectation that this will hasten the reduction in population growth rates, with implications for the 
future conservation of natural resources as well as for incomes. Offsetting these considerations, 
somewhat, are studies that suggest that the production activities of poor female farmers are more 
similar to those of poor male farmers than to better-off female farmers. Finally, it can be argued 
that CGIAR concerns can only be fully met if women’s access to the fruits of their labour are 
known. While anecdotal evidence abounds, there are few systematic studies. 
Clearly it was not the intention of the Group that TAC set priorities exclusively in terms of 
women, simply that poor females, or more generally females, receive a higher weighting than 
males. For its purposes, TAC framed one analysis in which females and males, whatever their 
location and degree of poverty, were given equal weight and one set in which females had 25% 
more weighting than males. The implications for modified values of production are presented in 
Annex II, Table 7 while the implications for priorities are discussed in Chapter 6. TAC also notes 
that when setting priorities in terms of projects, centres will be better able to tailor activities to the 
needs of women than TAC, as it sets priorities at the global level. Also, it seems likely that 
national programmes and NGOs, working as they do on specific local problems, will be even more 
able to respond to gender-based issues. Through its review processes, TAC will assess the extent to 
which centres have taken the Group’s admonition into account in setting their priorities and will 
monitor the extent to which NARS are incorporating such considerations into their own work. 
As a result of discussions at ICW95, TAC set out two scenarios based on different 
weighting for rural and urban dwellers (see Annex II, Table 8). Group members developed several 
arguments for favouring rural dwellers. One was the belief that, on average, and within any given 
poor country, rural people are poorer than urban dwellers. A second was that urban dwellers have 
more access to socially provided services than do rural dwellers, hence the former’s real incomes 
are understated vis-a-vis the latter. A third was that rural people are more numerous than urban 
people, a fourth was that the CGIAR, with its emphasis on agriculture, can do more for rural people 
3’ This point rests in some measure on the widely held view that some 60% of those below the poverty line are 
females. In a personal communication, Hilary Feldstein reports that further study suggests that the number is 
54%, rather than 60%. Subsequent work suggests the proportions might be even closer to 50 percent. 
Quisumbing. A. Haddad, L. and Pena, C. “Gender and Poverty: New Evidence from 10 Developing Countries,” 
Food Consumption and Nutrition Division Discussion Paper No 9 (Washington. DC: International Food Policy 
Research Institute). 
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than for urban people, and, finally, that growth in poorer countries has a stronger effect on overall 
growth than does growth elsewhere. 
TAC has observed that increased productivity in agriculture affects poverty alleviation in 
two ways: firstly through the immediate direct returns to those holding the resources (especially 
labour) favoured by the productivity change and later as induced rounds of spending add further to 
the demand for factors (again especially labour); and, secondly through the positive consequences 
for real income of a decline in the price of food. Both rural and urban populations benefit from 
these effects. Furthermore, for most countries, the full realization of poverty alleviation will require 
a shift of labour from Agricultural to non-Agricultural pursuits. This suggests that a concern for 
rural poverty must recognize developments in urban areas as being critically important in the long 
run. One fact which does differentiate rural/Agricultural poor from urban poor is that the effects of 
productivity changes are more quickly felt in rural than in urban areas. Differences in lag time 
then, would suggest some added weighting to rural populations. Moreover, recent findings cited 
earlier favour an emphasis on the rural poor by offering evidence consistent with the premise that 
rural growth has a stronger effect on overall poverty, rural and urban, than does growth elsewhere.3’ 
Annex II has two versions of rural/urban weighting which reflect the implications of this 
judgement for modified congruence allowance: one with equal weighting and the second giving 
added weighting for rural populations. It is noteworthy that there is little difference between the 
implications of the two, at least at the level at which TAC recommends priorities. However, as the 
centres frame their priorities around projects, they may well have more options for favouring rural 
rather than urban populations. Careful note will be taken of centre reactions as a part of the review 
process. 
Some Group members expressed concern for marginal environments and advocated that 
such environments be given added priority. Several considerations seemed to motivate this 
concern. One was that such areas contain either most of the poor or the poorest of the poor, 
However, recent evidence casts doubt on the first hypothesis (see, e.g., Fan and HazelP3) and the 
latter calls for further research. A second was that such areas suffer most from degradation and a 
further concentration of CGIAR resources would be congruent with the System’s interest in 
conserving natural resources. Possibly a third was the view that, as relatively more research has 
been done on favoured environments than on marginal environments, the effects of diminishing 
returns in the former would suggest moving more resources to the latter. 
TAC notes that more than one third of the System’s resources are now destined to 
marginal environments and that any change in that level should emerge from the general 
considerations that are shaping priority setting, such as, value of production, probabilities of 
success and alternative sources of supply, together with perceptions on the locus, level and 
consequences of poverty. Centre priorities on such work will be followed via the newly emerging 
project framework. 
Attention was given to the possibility of incorporating labour intensity in priority setting. 
Some commodities and some sectors utilize more labour than others per hectare or per unit value of 
production. The available data were reviewed but misgivings about its accuracy and current 
3’ Ravallion and Dan, op cir. 
33 Fan S and Hazel1 P. Should the Indian Government Invest More in Less-Favored Areas? IFPRI, Washington, 
D.C:. ;996. ’ 
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relevance were expressed. Moreover, the measures required to estimate the demand for labour are 
not available. TAC concluded that at its level of priority setting there is little opportunity, at this 
time, to bring labour intensity directly and systematically into the analysis of priorities, except as 
the degree of labour intensity is indirectly reflected by poverty. 
Finally, TAC reflected on the possibility of employing the production function for 
knowledge, i.e., the description of the relationship between inputs to research and outputs from 
research in its assessments. Although conceptually of great importance, there is little information 
about the relationship, hence little opportunity to use it in priority setting at TAC’s level. TAC will 
join those engaged in developing the information required in order to permit the future use of this 
relationship in priority setting. IFPRI has recently published a paper on this theme.34 
Slrmmayv 
In brief, it was agreed that: estimated benefit flows should be for 2010 and beyond; added 
weighting to female farmers and rural populations makes little apparent difference given the level 
of generality at which TAC shapes priorities but that centre priority setting should be carefully 
monitored to account for these considerations; the balance between favoured and marginal 
environments is best achieved through the major factors shaping priority setting rather than through 
a priori judgements; and, neither differences in labour intensity nor in research production 
functions can shape TAC’s priority setting at present, although they could, perhaps, influence 
centres’ priorities for projects. 
3.11. Concluding Remarks 
This Chapter has listed and described the major elements on which TAC based its priority 
setting and commented on several other elements that were considered. Two other important 
considerations, the view of regional fora and national programmes and the perceptions of the 
centres, are the subjects of subsequent chapters. The recommendations in resource allocations 
emerging from the resulting priorities are discussed from Chapter 5 onwards. 
” Huang. J., Rozelle, S. and Rosegrant, M. “China’s Food Economy to the Twenty-First Century: Supply, 
Demand. and Trade. IFPRI, January 1997 
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CHAPTER 4 - NARS REGIONAL FORA AND 
TAC STRATEGIC STUDIES 
4.1. Background 
The TAC priorities and strategies exercise gave careful attention to the recently 
established regional fora of NARS, and the Global Forum of CGIAR Partnerships held at 
ICW96. The views of NARS on the CGIAR’s future priorities on commodities and 
production sectors were also sought through a questionnaire. A synthesis of the discussions at 
the regional fora and the Global Forum, and an analysis of responses to the questionnaires, 
are presented in section 4.2. 
Additionally, TAC took into account the specially commissioned inter-centre review 
of rice (1992); the stripe study of genetic resources in the CGIAR (1993); the CGIAR 
commitments in West Africa (1994); the inter-centre review of root and tuber crops (1995); 
the study of public policy and public management research (1995); the study on institution 
strengthening research and service (1995); soil and water aspects of natural resources 
management research (1995), and harvest and postharvest research in the CGIAR (1996). 
The main conclusions of these studies are summarized in section 4.3. 
4.2. Regional Fora and Global Forum 
4.2.1. Introduction 
The regional fora have come into existence as an integral part of the Outline Action 
Plan, proposed by NARS and endorsed by the CGIAR, to strengthen the NARS-CGIAR 
relationships in the area of priority setting and beyond. NARS involvement at the centre level 
is fundamental for centres’ work and achievements. However, the involvement of NARS at 
higher CGIAR level is now considered to be a prerequisite in ensuring that the partnership 
concept permeates the NARYCGIAR relationship at all levels. To this end, a Global Forum 
on CGIAR partnerships, which involved regional fora of NARS, advanced research institutes, 
farmer organisations, NGOs, donors and IARCs, was organized at ICW96. 
At ICW94, it was decided to hold a NARS meeting in December 1994 in Rome. 
This was attended by several TAC members and a presentation was made on the CGIAR 
research agenda. This was followed by the Lucerne Declaration in February 1995 which 
endorsed the concept of a broader partnership with developing countries and their NARS, and 
encouraged the transition from a donor-client relationship to an equal-partners approach that 
would systemize the participation of NARS in setting and implementing the CGIAR research 
agenda. The NARSXGIAR Partnership Initiative which was set up at the MTM95 in 
Nairobi, produced the Outline Action Plan which was endorsed at ICW95 by NARS and the 
CGIAR. 
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Subsequently, four NARS regional fora (and sub-regional fora) held inaugural 
meetings which were attended by TAC Members. The outcome of the meetings was reported 
to the Jakarta MTM in May 1996, at the Preparatory Meeting for the Global Forum on 
CGIAR Partnerships. This led to the draft agenda for the Global Forum scheduled for 
ICW96. The regional fora met again in August 1996 to prepare an action plan for 
consideration at the Global Forum. The Plan called for a farmer-centred research agenda, a 
strategy which TAC endorses for national programmes. 
Concurrently, TAC has taken action on four fronts. First, in March 1995, TAC 
commissioned a strategic study on “The Future Role of the CGIAR in the Development of 
National Agricultural Research Systems: Institution Strengthening Research and Services”, 
which was discussed by the Committee at its 68th meeting. Secondly, TAC submitted a 
discussion note at ICW95 on “NARS as a Factor in Priority Setting”. Thirdly, through a short 
paper, questionnaires and discussions that took place at the regional fora, TAC sought the 
opinion of participants regarding future CGIAR commodity and activity priorities. TAC 
views the initial fora as the opening round of interactions feeding into its priorities and 
strategies, and expects an ongoing dialogue with NARS on priority setting and, in the future, 
on other themes. Finally, TAC presented its preliminary recommendations on CGIAR 
priorities and strategies to the Group at MTM96, and participated in, and took note of, the 
outcome of the Preparatory Meeting for the Global Forum. A brief synthesis of the 
discussions at the regional fora and the Global Forum, and an analysis of responses to the 
questionnaires, is provided later in this Chapter. 
The study on institution strengthening acknowledges that NARS components related 
to centres’ mandates have become stronger, and sees the emergence of regional groupings of 
NARS as a positive development that can facilitate the further strengthening of centres’ 
efforts. Against this background, TAC’s discussion note to ICW95 highlighted the issue of 
division of labour vis-&-vis the envisaged role of NARS as alternative sources of supply for 
research. TAC concluded that there is a need to strengthen NARS capabilities in policy and 
NRM research, both in terms of trained scientists and institutional capacities. However, given 
the current support available from other sources for NARS, TAC considered that the CGIAR 
should continue to assist NARS principally through collaborative research and by providing 
research management support and access to its products.. 
A preliminary analysis of the replies to the TAC questionnaire showed varying 
responses. This is probably due to the differences between NARS from different regions; 
their knowledge of the CGIAR as a System (information appears to be closely linked to 
specific centres); and to differences in the institutional make-up of NARS. The need for closer 
interaction between agriculture, forestry and fisheries organizations is quite apparent. Also, in 
some cases it seems evident that NARS are just beginning to become oriented with one 
another at regional levels and that priority setting is more advanced at sub-regional levels. 
At the Preparatory Meeting of the Global Forum there was a general endorsement of 
the goals of the CGIAR, and a recognition that emphasis on increased productivity and 
producrion remained a high priority of NARS. The greater transparency in TAC’s CGIAR 
priority-setting was welcomed, as was further interaction with TAC to resolve remaining 
differences. Emphasis was given to the need to increase training as part of NARS capacity 
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building and the CGIAR was urged to provide more training, particularly on advanced 
technologies, to complement the assistance offered by universities, the private sector and 
stronger NARS. 
One point mentioned as being a matter of concern was the growing gap in electronic 
communications technology between NARS and centres and the need for NARS to gain wider 
access to new research technologies and databanks was supported. In addition, the 
importance of collaboration with farmers and extension services in order to carry forward 
technology generation through dissemination and adoption, was emphasized. It was also felt 
that this was an area where partnership with NGOs at the national level could have particular 
benefit. 
4.2.2. Sub-Saharan Africa 
The brief report of the Regional Forum meeting in Kampala stressed the need for the 
involvement of sub-Saharan African NARS in the process of setting research priorities and 
strategies. More specifically, the questions of recognition of sub-%&u-an Africa’s regional 
importance, and the methodology for priority setting, should be addressed thoroughly. One of 
the major outcomes of more collaboration between NARS and IARCs would be to fully 
exploit research synergy and reach a higher degree of resource-utilization efficiency. 
The responses to the questionnaire by the four sub-regional NARS apex 
organizations suggest that the current CGIAR activities should change slightly in favour of 
stronger activities to strengthen NARS and a slight reduction in the germplasm enhancement 
and breeding activities which are part of the broader activity related to productivity increases. 
On future commodity priorities, the questionnaires revealed a preference for commodities 
which are important for the poor (producers or consumers), and where research has a high 
probability of success. These commodities would have a high impact potential on improving 
the welfare of the rural poor, in assuring regional food security and in improving soil and 
water conservation. 
At the Global Forum, the sub-Saharan African NARS elaborated on a range of 
actions required to bring about lasting solutions to Africa’s problems. Human capital must be 
developed in order to build the partnerships needed. Priorities need to be identified clearly at 
the national level and then matched across countries, so that constraints common to similar 
agroecological zones and farming systems on the continent can be identified and addressed in 
a more effective and collective manner. Research programmes must be formulated and 
resources sourced and pooled to ensure effective collaboration. Although international 
resources are very important they are not sufficient, therefore, local resources, available 
within countries and the region, must also be identified. Finally, collaborative research 
programmes should be implemented together with monitoring, evaluation and reporting. 
Problems requiring immediate attention were: technology transfer, product 
development and diversification, and policy reforms. Technology transfer is needed to close 
the gap between significant advances obtained on a research station or by a good farmer and 
the productivity obtained by the average farmer. The issue of technology transfer must be 
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addressed at both the national and international level, to enable farmers to move from where 
they are now to where they could be; frequently, this does not require sophisticated 
technologies. Product development and diversification is needed for areas where the 
technologies available are not applied because farmers are already producing more of the crop 
than they can use. Opportunities for policy reforms are abundant across Africa. 
It was emphasized that Africa’s problems must be solved by scientific solutions. The 
greatest need is to build partnerships to achieve either better products or the same products at 
less cost or in less time. Partnerships must be forged at all levels: first, within countries 
among national agricultural research institutes, universities, NGOs, private-sector institutions, 
farmers and others; secondly, among NARS to form subregional research organizations, and 
eventually regional research organizations, to tackle common problems; and thirdly, Africa 
must link more closely with the CGIAR centres, ARIs, public-sector research institutions and 
other international organizations. Existing partnerships should first be strengthened and then 
broadened. Progress has already been made; the three existing sub-regional organizations - 
SACCAR, CORAF and ASARECA - form the foundation for a regional organization at the 
continent level and many countries are already working closely with the centres. 
4.2.3. West Asia-North Africa 
The meeting of WANA NARS, held at Aleppo, stressed the importance of regional 
NARS collaborating with the TAC-led process of defining and setting priorities. Ideally the 
mechanism should consist of a bottom-up process whereby NARS identify national and sub- 
regional priorities to be brought together in regional and global priorities by the apex 
organization AARINENA. The WANA NARS emphasized that they should be involved not 
only in the setting of research priorities but also in the identification and formulation of 
research programmes. Overall, the implementation of the collective views of WANA NARS 
was the ultimate goal of collaboration. 
The WANA NARS meeting was divided into five sub-regional working groups, 
which each analyzed the TAC handout on CGIAR priority and strategy setting. They also 
defined their own priorities in a matrix form and the CGIAR activities were all ranked fairly 
high. However, the matrix prepared by the sub-regional working groups showed that within 
the CGIAR commodity programmes cereals have the highest priority and cash crops (tree 
crops, horticulture) are considered the next most important group of commodities. 
WANA NARS stressed that achieving food security, protecting natural resources and 
developing export markets were the goals to be achieved through research. With regard to 
future CGIAR research, the major selection criteria for commodities are the on-farm value of 
production , the welfare of the rural poor, regional food security, soil and water conservation 
and the utilization of marginal lands. Export earnings, which were rated as being a paramount 
objective in terms of development of export markets in the WANA NARS report, were 
ranked as being of only medium importance for commodity selection. The participants at the 
meeting affirmed that a re--examination of priorities may be necessary in the context of 
changing international trade laws. 
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At the Global Forum, the WANA NARS considered the major challenges faced by 
the region to be a rapid population growth rate of 2.7% annually, a fragile natural-resource 
base and the largest quantity of food imports in the developing world, In the WANA region 
70% of the land area is desert or semi-desert and in 60% of countries irrigated land does not 
exceed 15% of total cultivated area. Key issues that need to be addressed include the 
allocation of resources to rainfed agriculture relative to irrigated lands, and improving crop 
productivity to achieve the necessary increases in food production, without the further 
depletion of the natural-resource base. 
The strengths of the region were emphasized. The WANA region is well known for 
its diversity of genetic resources of important cultivated species and farmers and stock 
breeders have a long history of experience in irrigation, pasture management and general 
farming. There is potential for increased research capacity and for enhanced partnerships 
among NARS in the region, as well as for greater interaction with developed countries, 
particularly in the Mediterranean region, and with developing countries in Asia and Africa. 
CGIAR centres are valuable sources for new technologies and play a key role in genetic 
resources conservation, training, the upgrading of management capabilities, and the fostering 
networking in the region. AARINENA plays a significant role in fostering partnerships 
among NARS in the region and the exchange of experience and information, as well as 
developing agricultural research and strengthening linkages among national, regional, and 
international research centres and organizations. 
The WANA region places high priority on capacity building and priority-setting at 
national, sub-regional and regional levels. In terms of capacity building, emphasis is placed 
on human-resources development, information management, biotechnology and NRM. 
Training in both research and management which address regional needs is needed. In 
addition, information management strategies and upgraded information systems are required 
to effectively manage the flow of information at local, national and regional levels, and to 
bridge the information gap to enable scientists in the region to exchange information with 
their counterparts around the world. 
Integrated research and development and management strategies also need to be 
established and capacities for biotechnology and NRM upgraded. In terms of priority setting, 
emphasis is placed on the development of sustainable production systems for rainfed 
agriculture of arid, semi-arid and high-elevation systems, the management and efficient use of 
water, diversification of cropping systems to include both CGIAR mandated crops and other 
crops of importance in the region, and the sharing of responsibilities through networking and 
collaborative research programmes. 
It was noted that the following areas of partnership between the CGIAR and the 
region required further attention: the development of a more systematic and institutionalized 
mechanism for the participation of regional fora in CGIAR decision-making and interaction 
with TAC; the support of strong NARS which have comparative advantages in taking a 
leadership role in the region; coordinating appropriate mechanisms for interaction with ARIs; 
and adequate financial resources to implement the Global Plan of Action for the conservation 
and use of plant genetic resources and ensure the sustainability of the mutual commitment 
between NARS and the CGIAR. 
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4.2.4. Asia 
In early February 1996, 12 Asian NARS met at the regional forum in New Delhi. 
The NARS stressed that the process through which priorities are set, their own and those of 
the CGIAR, needed further transparency, that the active involvement of NARS or regional 
apex organizations in the process needed to be fostered, and that their representation in the 
decision-making bodies of the CGIAR and its centres needed to be strengthened. 
The Asian NARS considered that the CGIAR should give higher priority to Asia 
than to other regions because the region had the largest number of poor and malnourished 
people, declining arable land availability, increasing environmental degradation and the 
constraint of yield ceilings which needed to be addressed. It was emphasized that priority 
setting should reflect more thoroughly issues concerning policy and macro-economics, 
especially in the context of expected future developments. 
Asian NARS also felt that the current CGIAR commitment should shift slightly from 
activities favouring productivity increases towards those fortifying NARS. The NARS would 
like to receive more training, especially in the area of “high research” such as biotechnology, 
where the CGIAR centres should expand their role of suppliers of international public goods. 
This would help NARS to benefit more from research often carried out mainly by universities 
or private commercial suppliers. Further, the NARS needed training in research management, 
especially in the context of monitoring and evaluation. New activities of the CGIAR should 
include biotechnology, IPM and research on postharvest losses. 
In terms of commodities, cereals (especially rice), roots and tubers (Pacific Islands), 
and fisheries should receive an increase in research allocation. In this context, the regional 
forum stressed the importance of the specific needs of small countries which should be 
addressed in the CGIAR research priority-setting process. New commodities on which 
CGIAR involvement was requested included cotton and vegetable crops, in addition to an 
increase in research on soybean. The most important criteria for selecting commodities for 
future research were considered to be: on-farm value of production, importance for the poor, 
regional food security, and conservation of soil and water resources. 
At the Global Forum, the Asian NARS outlined the regional concerns related to 
population growth, poverty, food security, the sustainability of agriculture, soil degradation, 
deforestation and the conservation of biodiversity. As Asia contains over 50% of the world’s 
population, there is a concentration of poverty in the Asia-Pacific region where more than 300 
million people are impoverished. If the present population annual growth rate of 1.8 % 
remains constant, over 0.7 billion people will be added to Asia’s population in the next 
decade. 
Overgrazing from a large livestock population, and slash-and-burn practices have 
resulted in serious land degradation and deforestation. Crop productivity in the region must 
be improved because the amount of land under cultivation cannot be increased. 
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Communication gaps and lack of cooperation continue to be barriers to the adoption of 
significant advances by some countries in the region. 
Significant developments in addressing the region’s food needs were reviewed. The 
increases in wheat prmduction were noted as well as the fact that 90% of the world’s rice is 
produced in the region. Optimism was expressed regarding the region’s ability to 
successfully meet its food needs in the future, providing that science provided the new 
technologies required,, as was the case during the green revolution when NARS-CGIAR 
cooperation resulted in unprecedented increases in crop yields on existing land under 
cultivation. The green revolution was a success, because both the new technologies were 
available and the natimnal systems had built the capability to absorb the technologies. Since 
then, many national sj stems have also developed important technologies. 
The research gaps mentioned by NARS as requiring attention include work on 
important crops in the: region that are not covered by the CGIAR mandate; sustainability of 
rainfed farming systems; biotechnology research; the conservation and enhancement of 
genetic resources by national systems, particularly of unexplored genetic variability; and, 
increasing collaboration among countries in the region with countries from other regions and 
with international organizations. 
The need fo:r a future strategy that calls for a second green revolution was 
emphasized. In order to achieve this, collaboration and partnership must be enhanced, 
investments in agricultural research increased, and human resources developed. NARS 
stressed the importance of regional cooperation and networking, and the role of regional 
organizations as neubral platforms for discussion and the sharing of information among 
countries in the region, and as a point of interaction with the CGIAR. The establishment, 
constitution and activities of APAARI were described and it was noted that the Association 
operated on a sustainable basis. 
4.2.5. Latin America and the Caribbean 
In early January , a Caribbean sub-regional forum met in Trinidad. Most of the 
participants were from. English-speaking Caribbean countries and represented 11 NARS, four 
regional research organizations, five universities and two private-sector firms. The 
participants general howledge of the CGIAR was variable, and unfortunately, often rather 
limited. 
The response to the TAC questionnaire on the CGIAR priorities called for a decrease 
in resource allocation to cropping systems/cereals research, but am increase for roots and 
tubers; fisheries; and rtesources to strengthen NARS, especially in information communication 
and networks; the incllusion of new commodities such as tropical fruits and aroids; and the 
inclusion of research om processing/postharvest technology 
The criteria for selecting commodities for future research were, in order of 
importance: welfare uf the rural poor, contribution to export earnings, regional food security, 
and the welfare of xvomen and children. At the end of February 1996, 24 NARS 
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representatives met at the Latin America and the Caribbean meeting held in Bogota, 
Colombia. They represented nine NARS, nine NGOs, four universities and two private-sector 
institutions. In addition, two members from the Caribbean sub-regional forum mentioned 
above also attended the meeting. The participants concluded that priorities for research could 
not be established for individual commodities, but that relative priorities should be derived 
from the commodities’ importance in the main farming and land-use systems. 
The meeting emphasized the high degree of development of applied research by 
NARS in the region. The priorities of the CGIAR should, therefore, be directed towards 
upstream research with a wide applicability. In this regard, topics such as biotechnology, 
molecular biology and advanced informatics were highlighted. The analysis of the eight 
questionnaires which were returned offers a mixed picture which may be a consequence of the 
heterogeneous composition of the participants. 
According to these, the CGIAR’s research activities on developing breeding and 
cropping systems should be reduced, while those for tree and fish systems, the saving of 
biodiversity and strengthening NARS should be increased. New activities should include 
biotechnology, postharvest research, and fruits and vegetables. Within the crops sector, the 
allocation to cereals should be decreased in favour of food legumes and other starchy staples. 
The highest ranking criteria for selecting commodities for future research were soil 
conservation, on-farm value of production, importance for the poor and their welfare, and 
water conservation. Additional criteria listed suggested a perceived regional importance of 
different forms of labour intensive, value-adding agricultural activities to increase the incomes 
of rural families. 
At the Global Forum, the Latin American and Caribbean NARS elaborated upon the 
problems shared by countries in the region, and the challenges to meeting food needs. 
Agriculture represents 7 % to 21% of the economic activity in most Latin American countries. 
While some countries have attained food self-sufficiency in grains, there are still over 250 
million people in Latin America who are malnourished. There is significant concern for 
poverty, malnutrition, food security and the conservation of biodiversity throughout the 
region. Funding is another issue of concern, particularly the cost/benefit ratio of investments 
in agricultural research in the region. Although more than US$ 1 billion is being spent many 
countries continue to import food. The transfer of technologies to farmers, contact with other 
regions to learn from their experiences, and a unified approach to collaboration within the 
region are all seen as areas requiring greater attention. 
The meeting stressed the need to develop new agricultural technologies, particularly 
targeted toward tropical climates, to increase yields and to provide disease, pest and drought 
resistance. A range of specific examples were mentioned related to the genetic improvement 
of crops, research on alternative crops and the preservation of wild varieties. Technology 
transfer was a critical issue, and one in which researchers must be involved, to ensure that 
new technologies reach, and have an impact in, farmers’ fields. Researchers should be 
involved in bringing technologies to the farm level and in facilitating the use of improved 
materials by farmers. 
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Communications need to be enhanced to enable countries in the region to understand 
and incorporate for their own use breakthroughs that have occurred in other regions. 
Mention was made of several examples of technologies used in other regions that may be 
applicable in Latin America, such as rice hybrids in China. 
The need for enhanced cooperation in the region was emphasized. Recognition was 
given to the efforts made by several countries to come together, overcome differences in 
approaches and forge a common vision. Such a unified effort is essential if the challenges of 
the future are to be effectively met. Cooperation both among countries and within countries, 
among national institutes, the private sector, universities, federal and local governments and 
with producers, was seen as essential. National systems must be better organized to integrate 
various actors, and to develop a unified approach and national agricultural technology plans. 
4.3. TAC Commissioned Studies 
4.3.1. Inter-Centre Review of Rice 
The review panel were of the opinion that the overall level of core funding for rice 
research in the CGIAR should be maintained and that regional allocations should be 
commensurate with global needs. Resources should be shifted from West Africa to Asia, 
which will consume over 90% of the increased output in rice required by the year 2030. 
Productivity improvement should be brought about through technological change which is the 
best way to achieve the levels of production required by a twofold increase in demand. 
It was felt that research should focus on (i) raising the yield potential for irrigated 
environments, (ii) managing pests and diseases to close yield gaps, and (iii) managing natural 
resources to sustain yields in irrigated, upland and inland valley environments. Efforts in the 
less favourable environments should be closely monitored, to ensure that the potential gains 
that must be eventually realized are commensurate with the present high level of funding 
(20%). In addition, IITA and WARDA activities should be integrated, so that the reduced 
level of core support can be effectively applied. 
In view of the above, TAC concluded that the global share of the CGIAR funding for 
rice research should not be reduced. In principle, resources allocated to research in Asia 
should be increased, possibly by shifting some responsibilities from IRRI to Asian NARS. 
The CGIAR may be overinvesting in the rainfed lowlands and uplands, although the issue 
warrants further consideration. 
The current regional rice research mandates of CIAT for Latin America and the 
Caribbean, and WARDA for West Africa, should continue to be supported. Given the 
CGIAR’s policy decision to support rice improvement in West Africa, TAC finds no 
compelling reasons at this tie to adjust the level of the resources it assigned to WARDA in 
the MTP for 1994-98. Over the ensuing five years (1999-2003) the CGIAR core funding to 
WARDA should be at a level consistent with its contribution to the CGIAR priorities. An 
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IITA-WARDA integrated programme for resource-management research is required, at least 
for the inland valley ecosystem of West Africa. 
4.3.2. Stripe Study of Genetic Resources in the CGIAR 
The main conclusions of the study were that centres should operate collectively as a 
System for genetic resources by: defining a unified direction; developing interactive genetic 
resources conservation and development activities, particularly with regional partners; 
integrating existing efforts across centres; and exercising greater accountability to the major 
stakeholders. All work concerned with the conservation of genetic resources should be 
integrated into a single Systemwide programme, within which policies will be developed and 
coordinated. There should be a specific Genetic Resources Prograrnme Fund in the CGIAR, 
which would provide funds to operate the Systemwide Programme. IARC’s germplasm 
collections should be held in trust and financial benefits should not be sought from their 
commercialization. A standardized information management system for the Genetic 
Resources Programme (GRP) should be created to integrate databases across the CGIAR and 
to simplify communication with NARS. 
Subsequent to a joint session with Centre Directors and co-sponsors, TAC 
recommended that IPGRI should become the lead Centre for the Genetic Resources 
Programme, its Director General being the GRP Director with overall responsibility for the 
principles of the CGIAR’s involvement in genetic resources, including some policy and 
representational responsibilities for fisheries and livestock. Genetic Resources Units in the 
CGIAR Centres should have a programme or equivalent status and their day-to-day 
management should remain with the centres in which they are located. There should be a 
GRP fund from which earmarked financial contributions will be allocated to all centres 
following TAC recommendations. 
4.3.3. Review of the CGIAR Commitments in West Africa 
The panel’s recommended that there should be a decrease in IITA’s and ICRISAT’s 
research investments in the development and management of production systems (activities 
1.2.1 and 1.2.2 in the present classification), and there should be an increase in IARCs’ 
efforts on upstream germplasm enhancement and breeding (category 1.1) and on process- 
oriented research in natural resources management (categories 1.2.36.a and 2.5). It was also 
felt that long-term joint programmes should be developed in which IARCs will be broadly 
responsible for upstream research in germplasm improvement and NRM, devolving to NARS 
research on production systems and management. (TAC does not believe that outright 
devolution will be appropriate under the existing circumstances and will rely, therefore, on 
strengthening partnerships as a way of shifting centres’ research towards the more strategic 
end of the spectrum.) 
An in-depth review of the current scientific approach to crop improvement in dry 
areas should be carried out, to know why “improved” materials do not perform better than 
local varieties under field conditions; this should include a high-level review of ICRlSAT’s 
crop improvement programme, including sorghum research at CIRAD. Millet research 
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efforts should focus on agroecological zones where it can be integrated into more complex 
cropping patterns. This should involve shifting millet improvement from Niamey to a less 
arid area. 
Furthermore, training activities in the region should be consolidated along the lines 
of the “Inter-Centre Training Programme for sub-Saharan Africa” in order to strengthen 
NARS. Also, IARC’s regional research efforts should be harmonized by creating a common 
Board of Trustees for WARDA and IITA, with ex-ufJicio representation of ICRISAT, ICRAF 
and IRRI. 
4.3.4. Inter-Centre Review of Root and Tuber Crops 
The review recommended that global investment in R&D research should continue, 
at least at its present level, and that there should be an increase, in relative terms, in research 
on cassava and potato, and a decrease in that on sweet potato. It was also believed that the 
creation of an Inter-Centre Committee would increase inter-centre collaboration, develop a 
Systemwide strategy, and promote collaboration on vegetative propagation and conservation, 
biotechnology, postharvest, policy, training and mechanization. The Committee should 
commission a task force to rationalize international phytosanitation regulations affecting the 
shipments of vegetatively-propagated materials which should remain in operation for as long 
as it adds value to inter-centre activities in the CGIAR. Furthermore, the Committee would 
take responsibility for reconciling discrepancies in the production/consumption data available 
from different sources in order to reassess priorities. 
In addition, a joint collaborative programme should be designed to devolve research 
on sweet potato to strong NARS. Reductions in CIP’s research on sweet potato should be 
linked to opportunities for strategic partnership with the Chinese Agricultural Research 
System. Also, the work carried out by CIAT, CIP and IITA in technology transfer aimed at 
overcoming constraints to the dissemination of improved cultivars should be supported, while 
avoiding duplication of the effective technical assistance work of other development agencies. 
Partnerships with NARS, ARIs and the private sector on postharvest technologies 
should be explored, especially on the characterization of starch and flour, food-processing 
technologies and market research. The duplication of advanced biotechnology with ARIs 
should be avoided and CGIAR’s activities should focus on safe and viable technologies for 
vegetative propagation, especially of cassava. 
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4.3.5. Public Policy and Public Management Research 
The main conclusions of the study were that the CGIAR mandate on policy and 
management research be broadened to encompass i) the public-private interface, ii) the co- 
production of public goods by public and private sectors, and iii) the role and management of 
NGOs and other non-profit organizations. The current efforts in research on common 
property resources should be pursued, particularly in terms of solid empirical research. The 
work on global-food and natural- resources- use projections should be advanced and the 
possibilities of research on the political economy of policy and management decisions should 
be explored. Furthermore, the potential of “new” institutional economics in policy and 
management research need to be explored and attempts made to understand determinants of 
choice of efficient institutions. 
With regard to the budget, it was believed that investment in socioeconomic, policy 
and management research should be maintained at its current level. While, the budget 
reporting on the programmes for policy, and protecting the environment should be 
disaggregated to identify the real extent of policy and management research in the System. 
It was felt that a Systemwide initiative on policy research, as an instrument to 
enhance collaboration and coordination, should not be pursued. However, six specific criteria 
for priority setting should be adopted, dealing with relevance to goals and efficiency, nature 
of outputs useful to NARS, comparative advantages, and quality and impact assessment 
mechanisms. There was need for a modality to be defined to allow TAC to allocate resources 
on a competitive basis in response to requests by two or more centres to support project 
preparation and coordination, and methodological backup activities. 
The centres should have a minimum capacity to collaborate with IFPRI on policy and 
management research. IFPRI’s and ISNAR’s involvement in ecoregional initiatives should be 
reviewed and the opportunities to derive lessons of international relevance and achieve greater 
synergy in inter-centre collaboration questioned. The responsibility for studies on global-food 
and natural-resources-use projections should be assigned to IFPRI. 
4.3.6. Institution Strengthening Research and Services 
The main conclusions of the study were that CGIAR’s activities in institution 
strengthening should be demand-driven, more structured and based on collaboration with 
other partners (internal and external). Resources should be shifted from services to research 
on institutional development related to agricultural research in developing countries, including 
the assessment of NARS institutional requirements, organizational structures, management 
practices, leadership skills, and planning, monitoring and evaluation tools. Careful review of 
TAC’s system to classify activities in relation to the “fortifying NARS” category should be 
made, to clearly distinguish those providing direct services to NARS. 
Additional resources should be made available for ISNAR to enable a more 
comprehensive analysis on NARS’ strengths and weaknesses to form the basis for a proposal 
for inter-institutional collaboration. Studies on successful and unsuccessful examples of 
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institution-building activities should be carried out by ISNAR in collaboration with major 
donor agencies and/or with selected NARS. 
There should be closer collaboration among centres in all facets of institution- 
strengthening support to NARS, particularly between the other centres and ISNAR. Joint 
projects on areas such as setting research priorities, programme planning and evaluation, 
project preparation and budgeting, could be developed under the umbrella of a Systemwide 
initiative on institution strengthening. 
Generic, methodological tools that can be used by other organizations and 
consultancy firms should be developed and disseminated, freeing resources for R&D 
activities. ISNAR should assist in strengthening emerging regional groupings to facilitate the 
Centre’s efforts to strengthen institutions and encourage the participation of NARS in CGIAR 
priority setting. The information services provided to NARS partners should be distinguished 
from those given to the Centre’s own scientists and those provided to donors and the public. 
There should also be a differentiation between advice on research in mandated commodities 
and that on management of research in general. 
4.3.7. Soil and Water Aspects of Natural Resources Management Research 
The main conclusions of the study were that as well as the general requirement that 
CGIAR research should produce international public goods, the CGIAR should concentrate 
on those aspects of soil and water research for which the benefits are likely to be delayed, 
remote, difficult to identify, and do not accrue to the investor of effort, money or foregone 
use. This follows from the generalization about NRM that a larger role for publicly funded 
institutions is likely to be needed in such circumstances. Conversely, user (landholder) 
responsibility on an individual or collective basis will be more feasible where NRM benefits, 
relative to costs, accrue quickly, locally, visibly and to those who bear the cost. However, 
the CGIAR could still have a legitimate role in research on the constraints, especially 
institutional, that deter land users from accepting responsibility for NRM, even when it 
appears to be clearly in their interest to do so. 
The necessary conditions for CGIAR involvement in NRM-related environmental 
research is that it should be clearly identified with the impacts of agriculture, forestry and 
fisheries on the System’s goals of sustainable poverty alleviation and food security. With 
some adjustment, such CGIAR research can also yield results that will assist in achieving 
other, broader environmental objectives, and it should do so, costs permitting. 
CGIAR research should generally be conducted within an integrated NRM 
framework. So, if the emphasis is on water issues, a cat&men&management framework is 
needed, though rarely will it be possible for centres to participate in comprehensive studies of 
whole river basins. Nevertheless, research on the off-site effects of agricultural, forestry and 
inland fishery practices is a legitimate part of the CGIAR’s responsibilities. Therefore, 
production experiments should take account, whenever possible, of the possible consequences 
of new technologies for all downstream water users, for stream health and for coastal 
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fisheries. Similar principles apply to the use of an integrated NRM framework for other 
kinds of research, such as IPM. 
There is a need to improve the information on land and water degradation and its 
impacts on agricultural, forestry and fisheries production. Obviously, the CGIAR has limited 
resources to devote to fixing the deficiencies of the existing data, but it can work with other 
agencies to this end. In the absence of more definitive information, the CGIAR itself has 
little choice but to work on combating forms of degradation known to be serious, notably soil 
erosion and irrigation salinity, in selected hot spots. At the same time, some CGIAR 
resources should be allocated to monitoring trends in the condition of the resources under 
study and to setting baselines for future evaluation of impact. 
A lot of sound scientific information already exists that could be adapted for the 
practical improvement of NRM. Two important conclusions follow from this assessment, 
which is supported by several authoritative sources. Firstly, future activities should focus on 
the incentives and other policy tools needed for effective widespread adoption of appropriate 
NRM knowledge and technologies. There is a common perception that the track record for 
the adoption of the results of research on NRM improvement is not good, at least in the less- 
developed world. While there are important exceptions, as in IPM on rice in Indonesia, this 
experience indicates that a cautious approach should be taken by the CGIAR in strengthening 
its NRM research. Where there have been successes already in developing countries, local 
participatory organizations working in a learning mode have been a common feature. 
Secondly, the CGIAR should be highly selective in choosing areas needing further 
research, at least until there is a better understanding of the conditions necessary for 
worthwhile impact. Research should make full use of existing knowledge and contribute to 
filling gaps. This counsel is reflected in the careful preparation given recently to the Soil, 
Water and Nutrient Management Programme and the Systemwide Programme on Water 
Management. 
The final point is that there is a powerful argument for more closely linking 
objectives on enhancing productivity and reducing the degradation of resources in conducting 
CGIAR research. The solutions to many soil and water problems lie not in expensive soil 
remediation or water-treatment processes, but in reducing or preventing their development in 
the first place. 
Beyond this, in prioritizing its work, the study calls for the CGIAR to first attend to 
natural resources issues in terms of their implications for present and future production, and 
then for their effects on global environmental concerns. 
4.3 2. Harvest and Postharvest Research in the CGIAR 
The studies main conclusions were that the CGIAR should move towards an 
approach in determining priorities and strategies that gives greater weight to the harvest and 
postharvest parts of the production-consumption continuum. Centres should review, and 
strengthen where necessary, their internal capacities for identifying needs in harvest and 
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postharvest research, and for assessing the most cost-effective ways of implementing projects. 
Monitoring and evaluation of harvest and postharvest research should be strengthened through 
existing mechanisms of internal and external review. 
There is a need for a strategy to ensure that appropriate mechanisms are in place to 
enable the centres to identify harvest and postharvest problems so that centres, by working 
together, can evolve informal coordinating mechanisms, In any new approach to harvest and 
postharvest research, the centres should take full advantage of opportunities for collaboration 
with others, such as national organizations, sister CGIAR centres, ARIs, and industrial, 
manufacturing and processing companies. 
4.4. Conclusions 
The regional fora and the global forum meetings were attended by the majority of 
NARS in the four regions, although the absence of China in the membership of the Asian 
apex organization is regrettable. The views analyzed represent a broad picture of the regional 
perspectives in relation to the CGIAR centres as suppliers of strategic and applied 
Agricultural research. Some of these perspectives show differences both across and within the 
four regions, and these reflect variations in the relative importance of the different production 
sectors and the commodities therein, and the strength of NARS. 
All of the regional fora and the Global Forum endorsed the CGIAR’s mission and its 
focus on poverty alleviation, sustainable food security and NRM. They also all emphasized 
the continued priority to be given to capacity building, particularly in the new or advanced 
technologies. In each of the regional fora, concern was expressed that the CGIAR was 
moving too fast in adjusting to new Member preferences and that increased production 
remained of primary importance to national programmes. Repeated emphasis was also made 
at the regional fora on the role of export and cash crops in poverty alleviation. 
The views of the regional fora and the Global Forum, in relation to the setting of 
research priorities and strategies, highlighted the following elements in terms of the process, 
criteria and priorities: 
process: there was a call for greater transparency in the process of CGIAR priority 
setting and in the choice of criteria, and for greater attention in the process to global 
and regional issues related to economic and political development; 
criteria: welfare of the poor, and conservation of soil and water resources were 
considered to be the most important criteria for setting commodity priorities and the 
related future research agenda; 
priorities: while there was a general endorsement of the CGIAR goals and priorities, 
there was also a fairly common interest expressed for new cash crops (e.g., cotton, 
fruits, horticulture) to be included in the CGIAR portfolio, as well as for export- 
oriented, income-increasing agricultural activities. Furthermore, all NARS stressed 
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the need for activities to enhance the capacity of their organizations (e.g., training, 
policies, information, networking and improving research management). 
TAC notes that the varied circumstances of NARS blunt, somewhat, the nature of 
the recommendations. Even so, the importance given to the welfare of the poor and the 
protection of natural resources is notably congruent with CGIAR concerns, and the call for 
transparency in priority setting can only lead to greater efficiency in attaining those ends. 
TAC sees this last point as reaffirming its emphasis on identifying alternative sources of 
supply. With regard to strengthening NARS, attention is called to section 5.5 in the 
following chapter. 
By offering possibilities for discussion and negotiation, the regional fora and the 
Global Forum will greatly facilitate the convergence of NARS views which can only improve 
the efficiency and effectiveness of the global system and the further integration of the CGIAR. 
Moreover - perhaps serendipitously, given that the investment in NARS greatly exceeds that 
in the CGIAR - the regional fora offer great potential for improving efficiency through 
horizontal cooperations. 
50 
CHAPTER 5 - ANALYTICAL PROCESS : ACTIVITIES 
Introduction 
As discussed in Chapter 3, since 1992 the CGIAR’s research and. research-related 
work had been classified in five major undertakings: germplasm enhancement and breeding; 
development and management of production systems; conservation and management of 
natural resources; socioeconomic, public policy and public management research; and 
institution building. In 1995, in preparation for the Lucerne Consultation, these activities 
were regrouped as follows’: 
a increasing nroductivitv, which includes activities in germplasm enhancement and 
breeding, and production systems development and management; 
l protecting; the environment, which includes NRM; 
l saving biodiversitv, which includes germplasm collection and conservation; 
l improving policies, which includes socioeconomic, policy and management; and 
l strengthening national research orogrammes, which includes institution building. 
TAC is currently engaged in a major effort to reclassify activities to improve the 
CGIAR planning process. A workshop was held in February 1997 with German support to 
review the present classification scheme and to put it in a larger logical framework. A TAC 
working group with representatives of the broader CGIAR community will follow up on the 
workshop’s findings and develop an alternative activity classification scheme in time for 
consideration at MTM98. 
TAC began this priority analysis by considering, in Systemwide terms, how the 
CGIAR should distribute its resources among the above five undertakings, themselves made 
up of 11 activities and 19 sub-activities. It should be noted that there is no sharp dividing line 
between these activities, each of which may serve more than one undertaking. Each of the 
19 sub-activities were reviewed, taking the 1997 allocation of resources to each of these 
activities as a starting point. Consideration was then given as to whether, on the basis of new 
information on relevance for poverty alleviation, changes in alternative sources of supply and 
changes in science that may affect the probability of success of research, a shift in priorities 
was warranted. Attention was paid to the findings of the strategic studies conducted by TAC, 
and other institutions or CGIAR Committees, which are reported upon in Chapter 4. 
In developing the 1996 draft recommendations, TAC relied on a delphi approach to 
engage in a broad discussion as to the future use of CGIAR’s resources for each of these sub- 
activities. Agreement was reached on a redistribution of resources among activities, taking 
into account that many activities contribute to more than one undertaking. TAC also bore in 
mind the recommendations of each of the regional fora as well as the comments by Centre 
’ TACICGIAR, 1995. The 1996 CGIAR Research Agenda. TAC Secretariat. FAO, Rome. The definition of 
activities concerned is listed in Annex 1. 
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Directors on an earlier draft of this report. Finally, TAC took into account the Group’s 
comments on the 1996 draft of this report. Particular attention was given to alternative views 
with respect to a proposed reduction in resources allocated to activities on strengthening 
NARS, in particular training. In the following sections, TAC presents its views, and the 
rationale behind them, on the future direction that CGIAR activities should take. 
5.1. Increasing Productivity 
5.1.1. Germplasm Enhancement and Breeding 
TAC recommends an increase in the resources allocated to germplasm enhancement 
and breeding, and research on related activities. It was noted that although TAC’s 1994-98 
MTP recommendations allotted 21-23 % of CGIAR’s resources to this category, only 17% of 
the proposed 1997 budget has been allotted to this. The allocation should reach at least 20% 
of resources for the agreed research agenda. The rationale for this is given below. 
TAC particularly recommends an increase in pre-breeding activities (1.1.1) relative 
to other activities in (1. l).’ This work emphasizes the incorporation of novel genes from 
various sources, including from like species, primitive materials, wild relatives and unrelated 
species, and by its nature has the broad generic applications which comply with the desired 
characteristics of CGIAR activities. Moreover, it was noted that opportunities are good in 
this arena. In addition, there are still opportunities for advances, through the application of 
molecular biology, in all of the areas in which breeding is currently carried out, particularly 
that of marker-assisted breeding, with its promise for more efficiency and more rapid 
progress. TAC does not recommend expanding the work on transgenic transfers as, with few 
exceptions, this field awaits further scientific development before it can be routinely employed 
in germplasm enhancement. TAC does recommend that all centres involved in germplasm 
improvement take appropriate advantage of what are now regarded as conventional molecular 
techniques. 
No increase in resources for the conventional breeding of crops (1.1.2) is 
recommended, as several NARS are full partners in such activities, even though many more 
still rely heavily on CGIAR for finished or quasi-finished materials. The efforts of centres 
should be rebalanced towards more upstream breeding work (1.1. l), with emphasis given to 
incorporating primitive and novel genes through pre-breeding, while at the same time giving 
priority to crops of importance to countries with less advanced NARS and reducing efforts on 
crops of importance to countries with stronger NARS. The less advanced NARS will 
continue to reap large benefits from the CGIAR’s intra-specific work, while countries with 
strong NARS will gain from pre-breeding activities. 
A moderate increase in livestock improvement (1.1.3) is recommended. It was noted 
that there is considerable investment by others in improving species and breeds of importance 
’ Fre-breedin: is the process by which desirable traits are incorporated in genotypes which are not themselves 
suitable tbr use as crops but may be used as parents that will give rise to cultivars following further breeding. 
CkrmrAasm enhancement is research that advances genotypes closer to those that may be used by farmers and 
growers. 
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A moderate increase in livestock improvement (1.1.3) is recommended. It was noted 
that there is considerable investment by others in improving species and breeds of importance 
to the CGIAR and that the System must stay abreast of such work. TAC recommends that 
ILRI place more effort on molecular genetics related to disease resistance and is disposed to 
support such an increase. Currently, the CGIAR’s principal emphasis is on genetic resistance 
to trypanosomiasis and hehninthiasis, for which the ongoing research promises to be of 
relevance to other diseases. This category also includes work on germplasm enhancement of 
forage crops that should also be given greater emphasis in the future. 
Discussion on the germplasm enhancement of trees (1.1.4) concluded that a marginal 
increase in resources is justified in this area. Oppdrtunities for improvement lie in identifying 
and testing elite materials, and the phenotypic selection and initial rounds of cloning of elite 
materials. It was thought that large-scale cloning and distribution should be the province of 
NARS, with the possible exception of direct cloning of some high-value fruits, as this should 
be preceded by physiological work, for example, on rooting, targeted on these species and 
their valuable clones. Methods to improve cloning were discussed, but TAC agreed that 
much of this work is already being done in non-CGIAR centres, including some in developing 
countries. The importance of high-value trees which yield special chemicals for the 
pharmaceutical and other industries was considered and the possibility of extending the 
CGIAR’s efforts to fruits and other high-value trees was discussed. It was concluded that: 
there are limited opportunities for generic work; that some location-specific breeding is 
already underway in the private sector; and that there were some queries that needed 
clarification, such as the extent to which the poor would benefit, as special conditions appear 
to be required for the adoption of improved materials, and for its harvesting and postharvest 
processing. 
TAC recommended an increase in the investment in fish breeding (1.1.5); in 
particular the opportunities for improving carp species were noted. ICLARM’s work on 
tilapia had produced notable genetic gains, was widely known among specialists in fish 
breeding and held promise for the poor. Some specialists now see good opportunities for carp 
breeding but few are engaged in this area. TAC believes that the successes with tilapia and 
the realization of the promise for carp, will bring increased non-CGIAR investment into play. 
Against this background, TAC recommends an increase in CGIAR funding to this activity. 
5.1.2. Production Systems Development and Management 
The CGIAR currently allocates approximately 22% of its core resources to research 
on production systems. This is a rapid reduction from the 33% of resources that were 
allocated to this category during 1991. In 1992, TAC recommended a reduction of resources 
to this category from 33 % to approximately 29%) in view of the increasing national capacity 
to deal with these activities, which mostly consist of applied and adaptive research. It was 
also noted that greater use should be made of research networks and consortia. While the 
Committee is aware that the reduction in resources for these activities is already greater than 
TAC’s 1992 recommendations, it believes that a further moderate decrease in resources could 
be justified through more efficient organization and in view of the growing ability of NARS- 
based networks to assume responsibility for this type of work. 
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This comment refers particularly to crop production research. The more advanced 
NARS have the capacity to produce finished crop varieties with adaptation to local 
requirements, and even the weaker national systems should be able to do much of the 
national varietal testing. TAC notes that a little more than half of the projects proposed in 
the MTPs with a component on Production Systems Development and Management also 
contained a component on Germplasm Enhancement and Breeding. It is in this type of 
project activity that TAC sees scope for reduced CGIAR investment as the emphasis in the 
latter undertaking moves to pre-breeding . 
The other kind of activity that should be gradually phased out is production systems 
research that has no direct bearing on sustainability. TAC has consistently emphasized that 
research on Agricultural production systems must be carried out with a view to their 
sustainability. The purpose should be to enhance productivity while at the same time 
improving, or causing minimum degradation, to the natural resources both at the site of 
production and at locations external to the site. If this is not done, the potential for food 
production by future generations is put at risk and costs outside of Agriculture are increased. 
However, there is little experience yet from industrialized or developing countries 
that would provide guidance on what the balance of resource allocation should be between 
the different outputs sought in research on sustainable production systems. The first set of 
outputs relates directly to productivity - the quantity and quality of product (food, wood, 
things that can be sold by poor people to buy food and fuel). The productivity-enhancing 
research that generates these outputs typically deals with the effects of purchased inputs 
such as seed, fertilizers, pesticides and irrigation water, and with the effects of management 
practices such as cultivation, sowing and harvesting, on the yield and quality of product 
within a season or year. 
Another set of outputs sought from research on sustainable production systems 
relate to the longer-term productivity of the resource base - soil, water as the factor of 
production for irrigated agriculture and the medium of production for fisheries, and 
vegetation (forests, the natural grasses and shrubs consumed by ruminants). The kind of 
research that generates such outputs typically requires, in addition to the customary 
recording of yield and quality of product, on-site measurement of the condition and trend of 
soil, water and vegetation resources under current and proposed production practices. 
The third set of desired outputs relates to the objective of reducing the off-site 
impacts of agricultural production practices on the environment, so as to minimize trade- 
offs between the CGIAR goals of enhancing food production as a means of achieving food 
security and alleviating poverty on the one hand and protecting the environment on the 
other. Realization of this set of research outputs from sustainable production research 
typically requires additional measurements of (a) fluxes of pesticide residues, eroded soil 
and nutrients, and animal excreta in run-on and runoff, (b) pesticide residue and nutrient 
concentrations in percolating water, and (c) contaminants in foods. 
TAC currently classifies the second and third sets of research outputs under the 
undertaking Protecting the Environment and the first set under the undertaking Production 
&rem Development and Management. Very often, however, the two will require the 
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same general type of experimentation and will be distinguishable only in terms of project 
and research activity outputs. Thus, more than two-thirds of the projects in the current 
MTPs of the crop-mandated centres that contain elements of the former undertaking contain 
elements of the latter one also. TAC’s sense of the issue is that the two undertakings 
should achieve almost equal weight by the year 2000 and has set revised targets of 18 and 
19 % , respectively. 
At present, activities on production systems research are under four headings: 
cropping systems, livestock systems, tree systems, and fish systems. 
CroDping. Systems (1.2.1): Cropping systems research currently accounts for approximately 
12% of CGIAR’s core resources and more than half of all production systems research. This 
predominance of research on cropping systems reflects the traditional focus of the Group on 
the major food crops of concern to the poor. The rapidly growing strength of NARS in 
cropping systems research will allow for a gradual reduction of resources allocated to this 
work. With the expansion of the CGIAR in 1992, increasing emphasis has been given to the 
newer production sectors, particularly trees, fish and livestock. Increased resources for these 
three production sectors will need to be derived from the reduced investment in cropping 
systems research. It should be noted, however, that resources allocated to water-management 
research will increase. 
Livestock Systems (1.2.2): Research on livestock production systems currently accounts for 
7% of the CGIAR’s core resources, well below the TAC recommendation in 1992. TAC 
believes that further resources should be allocated to livestock research, particularly in mixed 
farming systems, in view of their current inadequate coverage. The contribution of livestock 
to the sustainability of production systems is vital, and a strong increase in demand for 
livestock products is forecast for the next two decades. In addition, intermediate products, 
such as animal traction and manure, are important to poor smallholder farmers. 
Tree Svstems (1.2.3): Tree-systems research currently account for 3 % of the CGIAR’s core 
resources and there is a need to expand the CGIAR’s efforts in both forestry and agroforestry 
systems. 
Fish Systems (1.2.4): Research on fish systems is currently allocated 1% of the CGIAR’s 
core resources. At Lucerne, it was recommended that the Group strengthen its efforts in 
aquatic resources research management, therefore, increased resources should be allocated to 
research on this production system. 
5.2. Protecting the Environment 
This activity accounts directly for approximately 18 % of the CGIAR’ s core 
resources and primarily deals with research on NRM. A comprehensive review of the future 
for this area of work has been made3 and TAC believes that, overall, the present allocation of 
’ TAC Secretariat, 1995. Priorities and Strategies for Soil and Water Aspects of NRM Research in the 
CGIAR. FAO, Rome. (SDR/TAC:IAR/95/14) 
55 
resources should be expanded in selected areas. In any case, the CGIAR needs to give 
greater emphasis to strategic research and to its off-site components as it deals with soil and 
water. TAC notes, however, that its study dealt primarily with soil and water aspects of 
NRM, bringing in other topics such as forestry, fisheries and genetic resources (which had 
been subject of separate studies), primarily to clarify linkages. 
5.2.1. Natural Resource Management and Environmental Issues 
Three points from the TAC study are of general relevance for CGIAR research on 
protecting the environment (see also Chapter 4). 
1. A publicly-funded institution like the CGIAR should concentrate on those aspects of 
NRM research for which the benefits are likely to be delayed, remote, difficult to 
identify, and do not accrue to the investor of effort, money or forgone use. The CGIAR 
also has a legitimate role in research on the constraints, especially institutional, that 
deter land users from accepting responsibility for NRM, when it appears to be clearly in 
their interest to do so. 
2. There is a need to improve the state of information on land and water degradation and its 
impacts on agricultural, forestry and fisheries production. The CGIAR has limited 
resources, but it can work with other agencies to help fill the gaps in the existing data. 
Whenever possible, CGIAR research should set baselines for future evaluation of impact 
and monitor trends in the condition of the resource under study. 
3. Much sound scientific information already exists that could be adapted for the practical 
improvement of NRM. Therefore, the CGIAR should be highly selective in choosing 
areas needing further NRM research and its future activities should include the 
incentives and other policy tools needed to obtain effective widespread adoption of 
appropriate NRM knowledge and technologies. Where there have been successes 
already in developing countries, local participatory organizations working in a learning 
mode have been a common feature. More knowledge about their role is needed. 
As already indicated in section 5.1.2, TAC considers that a balanced approach is 
needed in future research on sustainable production systems. Three aspects not specifically 
identified as components of the undertaking Production Systems Development and 
Management are listed below, together with brief comments. 
Water - About 80% of the water used is for agricultural purposes. Clearly it is one of the 
most crucial primary resources needed for agriculture and its management should be 
improved on farms, in the command area in irrigation systems and within major catchments. 
For these reasons, TAC has encouraged the development of a Systemwide programme on 
water management. Moreover, TAC believes too that the impact of agricultural production 
practices on the quantity and quality of water supplies used by rural households also warrants 
attention. 
56 
Coastal research - Tens of millions of people live less than 10 km from the sea and they ,will 
be particularly vulnerable to changes in climatic conditions. Research is necessary on the 
interaction between Agricultural production on the shore and hinterland, and marine 
production from the adjacent sea into which the land water drains. This requires 
multidisciplinary research on coastal production systems for agriculture as well as forestry 
and fisheries. 
Human health - TAC is also favourably disposed towards the need for a greater integration 
of Agricultural and human-health research which is essential to overcome crucial bottlenecks 
in sustainable productivity improvement, particularly where some forms of Agriculture affect 
human health, e.g. bilharzia in irrigation systems, application of hazardous chemical 
pesticides, and through the presence of contaminants in foodstuffs. CGIAR activities in this 
work must be conducted in close collaboration with other institutions. 
Integrated pest management (IPM) - There are some aspects of IPM on which further 
generic research may be necessary before they can be applied to specific problems. Research 
under this category should not only incorporate but also go beyond that automatically 
developed for specific production systems. IPM will be increasingly important for the 
CGIAR in its search for more sustainable methods for controlling insects, other parasites of 
plants and animals, plant diseases and weeds. 
5.2.2. Towards a Paradigm for NRM in the CGIAR 
The CGIAR System would benefit from the introduction of a more consistent, 
systematic and environmentally sensitive integrated natural resources management (INRM) 
framework for research. This would serve two main purposes: one would be to provide a 
logical structure for linking the various NRM activities in the System; the other would be to 
work out, in collaboration with its partners, effective ways to address the inter-related 
environmental, natural resources and human wellbeing issues that are of concern when 
considering sustainable agricultural, forestry and fisheries production. 
TAC’s preliminary view is that a future paradigm for NRM research in the System 
would have two main elements: 
Firstly it would have a biophysical element that would combine three factors: (a) a 
basic understanding of the processes that cause NRM and environmental degradation and of 
how they are influenced by climatic conditions, the nature of the resource base and 
agricultural production practices; (b) resource data sets and GIS techniques that allow that 
basic understanding to be extrapolated on a large enough scale to be meaningful in terms of 
the CGIAR’s global goals, thereby overcoming the location specificity that has constrained 
the System’s NRM research in the past; and (c) the local scientific and technical skills and 
facilities needed to apply this international knowledge to the solution of particular NRM 
and environmental problems (“delivery systems”). 
Secondly, it would have a strong social science component to deal with the 
organizational and management challenges inherent in achieving the biophysical objectives. 
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The number of institutions and different organizational cultures involved in this very broad 
field is likely to very large and it will be absolutely essential to have effective planning and 
evaluation processes, while working in a participatory mode and controlling transaction 
costs. 
5.3. Saving Biodiversity 
The CGIAR currently allocates approximately 10% of its core resources to activities 
on biodiversity, in particular, germplasm collection, conservation, characterization and 
evaluation, along with legal, organizational and policy matters. This activity accounted for 
6 % of resources during 1991 and at that time, TAC recommended an increase to 
approximately 8 % . The rapid increase in resources allocated to saving biodiversity, which 
exceed the levels originally recommended, reflects the growing concern for this work as 
expressed at the Lucerne Conference. 
The CGIAR’s motivation is largely based on the need for biodiversity to increase 
productivity and to protect the environment. Thus the CGIAR looks at biodiversity from two 
basic standpoints: 
0) the genetic diversity of species and sub-species, which is of direct importance for 
collecting genetic resources of the CGIAR mandate crops and animals; 
(ii) the biodiversity of natural complex ecosystems, such as indigenous forests or aquatic 
ecosystems, which are of direct importance for managing higher yielding sustainable 
production systems in forestry and fisheries, and have implications for life systems. 
TAC proposes a modest increase in the resources allocated by the different centres to 
conserving biodiversity, specifically those concerning germplasm, and to more research on 
conservation per se, such as that on core collections, seed pathology and seed physiology. 
Such activities mainly concern germplasm collection, characterization (be it molecular or not), 
evaluation, rejuvenation and the study of diversity levels sampled and/or maintained. TAC is 
also in favour of increased work on in situ conservation for forestry. 
Bearing in mind that for some species, if not all, molecular characterization may be 
the most efficient way of carrying out such tasks, and its relatively new introduction in the 
CGIAR system, this is another area where an increase in activity is expected, even though 
advanced research institutions should take up a major part of the task. (National programmes 
do not have a comparative advantage in this case.) Much of this characterization will result 
from the work done by centres on pre-breeding. Concern here provides another stimulus for 
the incorporation of conventional molecular techniques in CGIAR work. 
Some of the above-mentioned tasks could also be performed with funds that are now 
used for the preservation/rejuvenation/characterization of present collections. Such work 
should decrease as some of these tasks appear to be completed. However, the present status 
of the CGIAR collections indicates that it will take at least five to 10 years to characterize, 
safety duplicate and deposit adequate samples under long-term storage. Since this is part of 
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the agreement that was signed by the CGIAR when the collections were placed under the 
auspices of FAO, the centres cannot decrease their activities in such responsibilities. 
Taking all these considerations together, a small increase in allocation is justified, 
mainly to cover the research areas mentioned earlier, and to focus on generic activities and 
technologies that are specifically the CGIAR’s responsibility and not already covered by other 
institutes. The CGIAR also has an important role to play in the conservation of animal 
genetic resources, recognizing that FAO is the lead actor in this area through its global 
initiative for domestic animal diversity. The CGIAR’s role is particularly significant in the 
development of tools and networks for characterization of animal genetic resources. 
5.4. Improving Policies 
TAC takes as its starting point the recommendation of the Stripe Study on Policy and 
Management Research in the CGIAR that the current level of investment in socioeconomic, 
policy and management research be maintained. During 1997, the CGIAR’s investment in 
this area amounted to approximately 12% of resources allocated, and TAC supports a 
continuation of that level. As the Stripe Study makes clear, the line between categories 4.1 
(Social and Economic Analysis) and 4.2 (Policy Analysis), is arbitrary and they are part of a 
continuum; for example, good policy analysis must encompass and have as its basis, good 
social and economic analysis. There is, however, a need to increase the CGIAR’s resources 
for social and economic analysis. 
The CGIAR is being increasingly drawn into the complexities of NRM, in -which 
social science inputs play an important role. Past policy work, for example that on market 
liberalization, was able to draw upon a vast pre-existing literature in economics. However, 
social and economic analysis of the NRM problem is still young, and its application to 
specific areas of concern to the CGIAR even more recent. The CGIAR, in view of its close 
contact with these issues, is especially well placed to initiate research in this area particularly 
through the ecoregional approach; such research, if carefully planned, can be expected to 
yield results of international significance. More important, institutions such as IIMI and 
CIFOR, which are called upon to provide policy analyses in this area, need to have this firm 
foundation of social and economic analysis of NRM problems. As social and economic 
analysis expands, the proportion of resources allocated within the category of “Improving 
Policies” to policy analysis will decline. Less emphasis could be given to market and trade 
research. 
On the other hand, as the CGIAR moves towards more research on NRM, there will 
be an increasing need for research in order to understand decision making by collective 
entities other than the state, therefore, the scope for social and economic analysis will 
correspondingly expand. The CGIAR, with its close contact with some of the issues raised 
by NRM, is well placed to initiate research on such matters. What is more, as the work on 
the social sciences in this area is incomplete, research can be expected to yield results of 
international significance. 
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With respect to activities 4.3 and 4.4 governance and management of public systems, 
and organization and management of institutes, TAC recommends that, in line with its views 
expressed in the strategic study on institution strengthening research, more resources should 
be allocated to research on these areas of work at the expense of service-type activities. On 
balance, the present level of support should be maintained. 
5.5. Strengthening National Programmes 
Training (5.1.): In the first phase of this MTP process TAC recommended a reduced 
investment in training until such time as some other constraints on the effectiveness of 
researchers in NARS had been resolved. Subsequently it became clear that many leaders of 
NARS and regional fora attach a high priority to continuing the types of training provided 
by the CGIAR in recent years. Accordingly, TAC has decided to increase the proportion 
of resources recommended for training in 1998-2000 from 8 to 9%. Additional emphasis 
should be given to new tools such as biotechnology, GIS and information systems. TAC 
also recognizes that additional support will need to be given in the areas of forestry and 
agroforestry, fisheries, livestock, policy and NRM. 
At the same time, TAC recommends that the definition of training be broadened to give 
emphasis to professional development. TAC does not believe that the Centres have any 
longer-term relative advantage as suppliers of training in conventional agricultural research 
practices, though in some regions their physical facilities for training may remain the best 
available. Their main role should be in the continuing professional development of 
research staff of the Centres and their NARS partners. In a spirit of partnership, and the 
pursuit of excellence, both Centre and NARS scientists need the best possible opportunities 
to keep up-to-date with the latest developments in areas of science related to their joint 
research objectives. 
Meanwhile, TAC encourages the NARS to work closely with the Centres to ensure that the 
funds required for the more-conventional forms of training are not obtained at the expense 
of professional development and other high-priority CGIAR activities. 
Documentation, publication and dissemination of information (5.2): This includes some 
activities which pertain more to centres’ efforts to keep the world apprised of their work than 
to developing the information facilities of the NARS. TAC recommends that these 
expenditures be transferred to the administrative budgets of centres and treated as a part of 
overheads. TAC recommends that the remaining activities be maintained at their current 
level. On the other hand, TAC notes the growing opportunities available through the use of 
modern communication technology and feels strongly that more NARS investment is required 
in this area. While TAC feels that bilateral and loan arrangements are the logical source of 
such funding, TAC believes that the CGIAR should play an advocacy role on behalf of the 
NARS. TAC notes the support for this view from the regional fora. 
Institution building/advice to NARS (5.3): TAC recommends an increase in investment in 
research on institution building. This is consistent with TAC views on the future of 
institution strengthening in the CGIAR. TAC notes that there is a close relationship between 
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two of the sub-categories of Undertaking 4 Governance and management of public systems 
(including irrigation systems) -4.3- and Research on organization ana’ management of 
institutes -4.4- and the institution building that is classified in this sub-section of 
Undertaking 5. For the whole area, TAC sees a clear need for more emphasis on research 
and less ‘on the provision of research-related services and for strict observance of the 
CGIAR objective of providing international public goods. 
Networks (5.4): TAC believes that the CGIAR should gradually phase out its investment in 
networks aimed at strengthening institutions as this should be the responsibility of individual 
NARS and their respective subregional organizations, such as CORAF, INSAH, ASARECA 
and SACCAR (which now interact among each other through the recently established Forum 
for Agricultural Research in Africa - FARA) in the case of Africa. This view is supported by 
deliberations that have taken place in the regional fora, where great emphasis was placed on 
close linkages through networks within subregions and the need to address common 
agricultural issues. TAC, therefore, recommends a further gradual reduction in investment in 
this subcategory. At the same time, TAC recognizes the continuing importance of research 
networks. It sees these, however, as a part of the research effort, per se. 
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Table 5.1. Priorities by Activity Category 
ACTIVITY CATEGORY 1992 CKRREST j TAC 1997 
RJXO~XDATIOS SHARE FU3CO~h4ME~?)ATIOS 
(So) (97) y (%I 
1. Increasing Productivity 
1.1 Germplasm Enh. & Breeding 22 17 20 
. Pre-breeding 
0 Crops 
l Livestock 
. Trees 
. Fish 
1.2 Prod. Systems Dev. & Mgt. 29 23 19 
l Cropping Systems 12 8 
. Livestock Systems 7 7 
. Tree Systems 3 3 
. Fish Systems 1 1 
2. Protecting the Environment 10 18 18 
3. Saving Biodiversity 8 10 11 
4. Improving Policies 11 12 12 
4.1 Economic & Social Analysis 
4.2 Policy Analysis 
4.3 Governance & Mgt. of Public 
Systems 
4.4 Organization & Mgt. of 
Institutes 
5. Strengthening National 20 20 20 
Programmes 
8 9 
5.1 Professional development/ 
Training 5 5 
5.2 Documentation, Publication & 
Information 3 3 
5.3 Institution Building/Advice to 4 3 
NARS 
5.4 Institution Building Networks 
TOTAL 100 100 100 
!L CGIAR Secretariat, 1997. Financial Summary of the 1998-2000 Centre Medium-Term Plans. 
Revised April 9, 1997 
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CHAPTER 6 - ANALYTICAL PROCESS: PRODUCTION SECTORS 
AND COMMODITIES 
6.1. Introduction 
The major elements underlying TAC’s assessments of priorities for commodities and 
sectors were the locus and level of future poverty; likely alternative sources of supply; 
probabilities of success, especially as influenced by the findings of new science; and current 
allocations. Earlier chapters have treated each of these elements. Clearly, TAC’s findings on 
activities, as related in Chapter 5, also had implications for its reflections on the themes of 
this chapter. TAC has had extended discussion on the commodities and sectors of direct 
interest to the System, with special emphasis on the role of poverty in shaping priorities. 
Estimated future incomes have a considerable influence on the analysis. Past efforts 
on priority setting have rested largely on existing levels of income and poverty. Given that 
the work of the System is future oriented and that ever more reliable estimates of important 
parameters are available, TAC now focuses more attention on the future. It will be seen in 
what follows that the influence of some countries, hence of commodities of relative 
importance there, declines notably because of the expected rapid growth in their incomes. 
However, it is stressed that such countries will continue to have access to the products of the 
CGIAR, even though they will have less prominence in setting the CGIAR’s priorities. 
Moreover, they will influence CGIAR priorities through their role as alternative suppliers. 
Tables presented in Annex II offer the opportunity to compare the effects of 
projected income with that of the two other dimensions of the poverty indicator (that for the 
depth of poverty and that for eliminating the country entirely from the poverty-weighted 
value of production). TAC re-emphasizes that poverty weighted values of production were 
but one element in a process that included qualitative variables as well. Even so, the poverty 
weighted index was an important element informing judgement and its role in guiding 
convergence was significant. 
Individual commodities are at the heart of the work of twelve centres and a portion 
of the work of a thirteenth (IPGRI). Four centres (IFPRI, IIMI, and ISNAR along with much 
of IPGRI) are engaged in generic work, relevant to, but not tied to commodities, except in a 
generic sense. For these centres, priorities emerged largely from the considerations 
influencing activities (see Chapter 5). 
Manifesting the Group’s concern for poverty alleviation and the Group’s judgement 
that the current allocations are an appropriate point of departure for rebalancing resource 
allocations, TAC turned its attention to commodities, where the poverty indicator can be 
applied quantitatively. For each, the initial element in setting priorities was the comparison 
between current allocations and the estimated poverty weighted share in 2010. (See 
Chapter 3 and Annex 2 of the report on CGIAR Priorities and Strategies 1997 (P&S97). The 
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general rule for commodities adopted at TAC 72 was to move half the distance between the 
current allocation and the allocation implied by the poverty weighted share, subject to further 
modification by qualitative considerations. 
Initially, TAC had expected to treat all of the commodities in the same way, in the 
sense of applying a common poverty weighted format to each. A careful review of 
supporting data, especially that pertaining to prices, suggested that this approach was not 
viable. Examination of the price data suggested that aquatic products and forestry products 
were over valued relative to livestock and crops. For the former, data are based on current 
prices while, for the latter, FAO’s standardized data have been adjusted to reflect purchasing 
power parity differences among countries. While the amount of the over valuation for fish 
and forestry is not known, it was believed that a poverty weighted share calculated with the 
FAO method would still be above current allocations to either set of products, but less so than 
implied by, e.g., Table 1, Annex 2. The conclusion was that the fish and forestry sectors 
would have to be treated differently than the other sectors. 
The livestock sector presented a further conundrum. TAC has long advocated an 
increase in its portion of CGIAR expenditures, which is well below its apparent poverty 
weighted share, but support has not been forthcoming. Even in 1997, there is evidence that 
expenditures on livestock will finish the year at well below recommended levels and still 
further below the levels indicated by its poverty weighted share (see Table 1 following). 
These considerations led TAC to focus first on sectors and to then move to crop 
commodities in setting priorities. Working with others, TAC expects to see the development 
of data sets that will make it possible to treat all sectors on the same footing. For now, 
however, the balance among quantitative and qualitative considerations is necessarily 
different, relatively more of the first with respect to crops and relatively more of the second 
with respect to fish, forestry, and livestock. 
6.2. Sectors 
Before turning to the considerations that shaped the balance among the sectors and 
even with the recognition that comparisons among sectors are limited by the differing sources 
of price data, it is nonetheless suggestive to review the effects of sensitivity analysis on the 
apparent balance among sectors. The point is that while absolute levels are not adequately 
estimated, it is interesting to review the consequences within a sector of changes in relative 
levels in the values of important parameters described in Annex 2. What is notable there (see 
Table 1, Annex 2) is that, in comparison with the Base Model (found in column 3) only 
changes in the threshold value of income (see column 7) have any discernible effect on the 
apparent share associated with the sectors. This finding implies that discussion of sector 
shares need not be complicated by questions about rates of growth, income distribution, or 
the other themes treated in the table. (Again, some of these themes might well be important 
at the centre level, but they are not evidently so at the sector level.) 
TAC 72 reinforced the view expressed in the 1996 MTM presentation to the Group 
about the importance of expanding the CGIAR’s work in water resource management, in 
forestry, and in aquatic resources. The System’s work in these areas is relatively recent and 
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most of the associated centres are relatively small. Presentations by the newest centres at 
TAC 72 gave convincing evidence of their capacity to effectively manage more resources and 
of the opportunities that might be opened up. It was noted that there are few substitutes for 
the CGIAR’s work in these areas. Few agencies have developed the capacities and 
orientation seen in the centres involved. 
In terms of new science, all sectors and centres benefit and it is clear that new 
science makes the CGIAR an even better place to invest. Relative to one and other, however, 
there are some differences. It appears that applications to germplasm improvement are more 
notable than those pertaining to natural resource management. In terms of alternative sources 
of supply and the work of the CGIAR, it appears that these are relatively more available for 
crops and livestock than for the work the System is doing in fish and forestry. In this last, it 
appears that the CGIAR’s research is showing signs of world leadership in work with global 
relevance. Examples include the development of criteria and indicators for sustainable forest 
management and advances in understanding competition between woody and herbaceous 
plants. 
In capture fisheries, fish stock assessment techniques, including determination of age 
and length, are indispensable for rational management. In moderate climates, due to seasonal 
differences in growth rate, ageing of fish is relatively simple and has been common practice 
for decades, but in tropical climates ageing proved much more difficult because season 
induced growth differences occur hardly or not at all. However, in recent years, technologies 
have been developed that enable fisheries scientists to determine the age of tropical fish with 
great accuracy. This break-through will prove a powerful tool in the characterization of 
tropical fish stocks and, thereby, contribute substantially to their sustainable utilization. 
In aquaculture research, the fact that the main scientific advances .to date have 
occurred in the crop and livestock sectors provides the opportunity for very rapid catch-up. 
Application of marker assisted breeding, gynogenesis and androgenesis in fish can contribute 
to the selection of future fish breeds with desirable traits in, for instance, growth and disease 
resistance as well as to the control of the sex of the target species in aquaculture operations. 
Recent scientific developments in elucidating the immunological performance of fish (and 
shrimp) open promising venues to combine genetic selection and vaccination in order to 
achieve more sustainable health control measures in aquaculture. 
Against this background TAC endorsed an increase in the portion of the 
expenditures related to fish (hence to the portion related to ICLARM). Currently the portion 
is 3.5%; TAC recommends an increase to 4.2%. 
For forestry, TAC noted that four centres are involved in this sector - CIFOR and 
ICRAF fully and ICRISAT and IPGRI partially. TAC 72 was supportive of CIFOR’s 
planned expansion and endorsed support to US$ 16.5 million. For ICRAF, TAC 72 noted 
that it expects a strong increase in support during 1997, on the order of 30% is projected. For 
the immediate future TAC was concerned about the centre’s capacity to manage explosive 
growth, saw advantage in consolidating its work, and would welcome evidence of broad 
based impact or its promise. With those considerations in mind, TAC recommended that 
ICRAF’s expenditures in 2000 not exceed USS 24.3 million, some USS 2 million above its 
projected expenditures in 1997. Assuming that ICRISAT and IPGRI’s expenditures in 
forestry grow along with the CGIAR’s total expenditures, the result is that forestry will 
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occupy 12.2% of the System’s expenditures in 2000. ICRAF’s projected expansion aside, 
this represents a healthy increase for forestry; with that increase included, it maintains the 
sector’s already sharply increased 1997 share. 
Reviewing the livestock sector, TAC again expressed its sense of the importance of 
this work and wondered at the current levels of investment as contrasted with the sector’s 
poverty share relative to crops. The potential impact of new science is as dramatic here as for 
crops, and stronger than for fisheries and forestry, albeit based on the extensively supported 
work focused on humans. Two developments exemplify the implications. Mapping of the 
human genome can help in locatin g genes of importance in breeding domestic livestock for a 
variety of useful traits. Medical research on microbiology and immunology, especially as it 
relates to viruses, advance generic understanding. Ahead, there is the potential for results in 
fields such as the regulation of energy balance in humans to spill over into animal science. 
The opportunities are clearly there. Initially, discussion concluded with a recommendation 
that the sector’s share of total expenditures be increased by 2%. Further consideration 
suggested that the increase be 1.5% above the expenditure level in 1997. This 
recommendation has strong implications for expenditures by ILRI and lesser but significant 
implications for ICARDA and CIAT, and marginal implications for ICRISAT. 
In 1997 the expenditures directly related to commodities and sectors involved 85% 
of the total. TAC’s concerns with water, research management, policy, and with biodiversity 
led to a slight decrease in that proportion. The combination of these considerations led to a 
modest reduction in the allocation to crops. Given the sense that crops will benefit relatively 
more from new science than will other sectors this might seem an anomalous outcome. 
However, those implications will be of greatest benefit to germplasm improvement and TAC 
is advocating that, within crops, there be a strong increase in funding to this activity, 
especially in pre-breeding. 
rable 6.1: Sector-expenditure, apparent p.overty weighted shares 
and TAC. recommendation by sector 
TAC Rkxommendation 
CROPS 
FISH 
FORESTRY 
LIifESTOCK 
Notes to columns: 
1) From CGIAR Secretariat Analysis of CG Resource Allocation 1997. 
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The results of these deliberations about sectors are reflected in Table 6.1. There, 
TAC’s recommendations about allocations for 2000 can be compared with current 
allocations. 
6.3. Commodities 
Much information about crop commodities is available in Annex 2 (current and 
projected levels of the value of production and poverty weighted values of production for 
various categories) and Annex 3 (importance and strategic directions provided by centres). 
Table 6.2 (Column 1) in this chapter shows the 1997 commitment to each sector along with 
other information that pertains to decision variables employed in shaping priorities. 
\Ta.ble 6.2: Expenditure, poverty weighted shares, and -implications for resource. 
.assignments by crop-commodity 
Commodities 1997 
% 
11) 
Base Model Base Model General Major Qualitative 
% Amended, %. Rule Considerations 
(2) (3) (4) (5) 
ASS I OTHER 
Banana & Plantarn ’ 
-Barley 
Beans: 
Cassava 
Chickpea 
Coconut 
Cowpea 
Groundnut. 
Lentil,. 
Maize 
Millet- : .’ 
Pigeonpea 
Potato. 
Rice:. .. 
Sar.ghum 
Soy,beim 
Sweet:Poiato 
Wheat 
Yam 
4.5 5.2 5.5 5.0 
2.2 1.2 1.3 1.7 
8.6 4.0 4.3 6.4 
8.9 5.6 6.0 7.4 
3.5 2.6 2.8 3.1 
0.3 1.4 1.5 0.9 
2.2 0.8 0.9 1.5 
4.1 6.3 4.1 * 4.1 
1.2 0.6 0.6 0.9 
12.0 9.1 9.8 10.9 
4.8 2.2 2.3 3.6 
0.7 1.0 1.1 0.9 
8.1 3.2 3.4 5.8 
22.8 33.5 36.0 29.4 
3.2 2.6 2.8 3.0 
0.6 5.0 0.9 * 0.7 
2.9 2.0 2.1 2.5 
8.4 11.7 12.6 10.5 
1.3 2.0 2.1 1.7 
++ 
++ (SSA) 
-- (not SSA) 
Disease ++ 
-- ASS 
Notes to columns: 
1) From CGIAR Secretariat Analysis of CG Resource Allocation 1997 
2) TAC Secretariat Analysis of CG Commodities Priorities, Annex II, Table 2 
3) Groundnut and soya fixed (‘) 
,41 fColumn 1 and Column 31 I2 
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Before focusing on individual commodities there are several generic points to make. 
The first deals with science, the second with the introduction of new commodities, and the 
third relates to how changes in the parameters of the poverty indicator impacted on the 
individual commodities. 
With respect to science, TAC is impressed by new developments in the work 
orienting the centres; some of these have been alluded to earlier. In the case of cereals, for 
example, recent findings from molecular biology about the similarity of the genomes promise 
more progress in pre-breeding and in germplasm enhancement than seemed attainable earlier. 
In turn, those findings suggest possibilities for other groups of crops. Wide crosses, 
especially those with wild relatives, are being utilized in ever broader ways and with notable 
success in the pursuit of host-plant resistance to important diseases. Earliness in plant growth 
habits has called attention to new possibilities, as the gains from new patterns of cropping far 
exceed the losses in yields accompanying earlier maturity. Finally, apomixis, with its 
implications for less expensive seed for such crops as maize, has moved from vague hope to 
distinct possibility. Again, with other things being equal, TAC sees continuing opportunities 
for poverty alleviation through increases in productivity across several of the CGIAR’s crop 
commodities. 
All centres engaged in work on crop commodities have access to powerful new 
tools. While it was felt earlier that cereals might have advantage over other groups, the 
longer run view is that there will be no notable differences among groups or crops except to 
the extent that the global effort gives rise to momentary advantage to one or the other. What 
is apparent is that there are now available a suite of techniques and equipment with affordable 
costs, resting on molecular applications, that confer great advantage in breeding (by lowering 
costs and speeding the work), and that all centres engaged in breeding work should exploit as 
a normal part of their operations. TAC noted as well that, beyond molecular applications, the 
commodity centres will benefit fi-om new science in computation (e.g., GIS), satellite 
imagery, and information management. 
An expansion in the CGIAR commodity portfolio was discussed. Several of the 
regional fora expressed the wish that the CGIAR add work on export and cash crops, on fruits 
and vegetables, and on medicinal plants, among others. TAC recalled that, in the past, it has 
made a distinction between commodity improvement programmes per se, and the work done 
through production systems and resource management. It also recalled that during the 1992 
review of the future expansion of the CGIAR, TAC had recommended that vegetables be 
included in the CGIAR portfolio of commodities as soon as an effective mechanism was 
found to conduct such research. To date, no such mechanism has been identified and 
international vegetable research has remained outside of the CGIAR’s work. At this point, 
TAC recommends no expansion in the CGIAR commodity improvement programmes per se, 
e.g. through breeding programmes. Given the limited amount of resources available, there is 
only restricted scope for such an expansion of the portfolio. Furthermore, none of the 
commodities proposed as candidates for inclusion in the CGIAR portfolio appear to meet all 
the necessary criteria, consisting of: importance for the poor, international public good and 
comparative advantage to the CGIAR, including opportunities for alternative sources of 
supply of research. Moreover, some of these candidates are given attention now through 
production systems and ecorcgional work of the centres. TAC would also encourage the 
centres lo csplorc possible spillover effects of their work with respect to mandate 
commodilies on other non-CGIAR commodities. Finally, TAC draws attention to rhe fact 
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that the CGIAR also has work ongoing for genetic resources conservation with respect to 
many commodities which are not currently included in the CGIAR portfolio. 
Finally, it is informative to review the information in Tables 2 and 4 of Annex 2. 
The first shows the results of sensitivity analysis. Comparison of Column 2 with Column 3 
shows the impact of weighting commodities by poverty. Comparisons of Column 3 with the 
remaining columns shows the consequences of changes in value for the parameters of the 
poverty indicator and the last two columns reflect the consequences of changing the weights 
for gender and location. With a few exceptions the relative shares of individual crop 
commodities are little influenced by such changes. However, lowering the threshold level for 
income, i.e., the level above which the country no longer figures in calculating the poverty 
weighted share, has a discernible impact on virtually all commodities. This happens because 
Brazil, China, Indonesia, and Turkey, among others, no longer figure in the calculations so 
that major crops there decline in relative importance and other crops, necessarily, gain. 
Among the individual crops the relative share for maize seems to be sensitive to assumptions 
about parameter values, but not about the weighting given to gender nor to location. With 
these few exceptions, analysis can proceed without the added complications of bringing into 
play the factors examined through sensitivity analysis. 
Table 4 shows how the proportions of each commodity’s poverty weighted share are 
distributed across the regions within which the CGIAR works. Notice that, in accord with 
decisions at ICW96, Central Asia (with eight countries) has been added to the regions. The 
data of the table indicate, for example, that Asia has 80% of the poverty weighted share of 
chickpeas while SSA has over 90% of the poverty weighted share of plantains. This 
information is important for inter-centre comparison when two or more centres share 
responsibility for a commodity and when alternative sources of supply for a particular 
commodity differ from one region to another, e.g., the case of cassava. 
Before opening the case for individual crop commodities against this background, it 
is important to make two further adjustments in the poverty weighted shares. The first of 
these applies to soybean. The developing world poverty weighted share is high, on the order 
of 2.5% (“on the order of’ because of the degree of uncertainty about fish and forestry 
products) but its role in SSA, the only region in which the CGIAR is working on soybean, is 
minuscule (see Table 4, Annex 2 for a regional view). The second crop requiring adjustment 
is groundnut, where the poverty weighted share is on the order of 3.2% but ICRISAT is 
investing virtually all of its effort here in the semi arid tropics, which has about 60% of the 
poverty-weighted share of production. Given these two considerations TAC amended the 
poverty weighted shares to levels consistent with current and expected CGIAR investment in 
the two crops. Given the interaction among shares, the reductions in the two led to an 
increase in all others. 
In Table 2, column 3 has the poverty weighted share as amended. From Column 3 it 
is evident that for three commodities the poverty weighted shares are close to the proportion 
presently allocated to them (comparing Column 1 with Column 3). Investment in 
11 commodities is well above and five are well below their poverty weighted shares. In 
absolute terms, beans and potato stand out as an examples of the fn-st while rice is the notable 
example of the second. 
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As observed earlier, TAC 72 concluded that allocations in 2000 should be closer to 
the poverty weighted shares than are current allocations, unless other factors intervene. 
Specifically it was decided to recommend that the difference between the two be halved, 
other things equal. Those values (the sum of the percentages in columns 1 and 3 of Table 2 
divided by two) are shown in Column 4. With other things equal, i.e. the qualitative 
considerations, TAC would have recommended these proportions of the crop expenditures for 
these commodities. 
A review of qualitative considerations started with alternative sources of supply. 
TAC recognized that, for virtually every crop of the developing world, the investment in 
research is below the amount that could be used effectively. Even so, for some of the CGIAR 
crops the underinvestment is relatively more, for some relatively less, than for other CGIAR 
crops. Thinking in relative terms, then, TAC concluded that there are three crops in which 
alternative sources of supply are relatively low - banana, plantain, and cassava in SSA - and 
three commodities in which there are relatively more alternative sources of supply - rice, 
maize outside of SSA, and wheat, in that order. 
With respect to new science TAC’s sense is that all CGIAR crop commodities will 
benefit, but it is not clear that one will benefit relatively more than another in the longer run, 
as science, equipment, and findings are extended across the entire spectrum. As well, TAC 
noted the challenge to science posed by the developments emerging in potato, where late 
blight represents a significant threat to global and, especially developing country, production. 
Finally, TAC reviewed more intensively the circumstances of rice. Clearly the 
Asian countries, especially the larger and richer ones, have or will have good coverage on 
rice. Moreover, work on rice in the CGIAR is moving towards pre-breeding, which implies 
the pursuit of somewhat more homogeneous aims. Finally, the current commitment to rice is 
notably the largest to any single crop. With these considerations TAC 72 decided to hold rice 
as a constant proportion of the commodities budget, even though it is now under-invested in 
terms of the general rule. 
Added to these several considerations, but modifying only lightly the results, were 
those pertaining to recent track records within the commodities and a sense of the 
purposiveness of the associated centres’ medium-term plans. The synthesis of the major 
qualitative considerations are shown in Table 6.2, Column 5. 
Finally, Table 6.3 provides an overview of TAC’s recommendations for resource 
allocation of commodity and sector by the year 2000. 
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Cable 6.3 Recommended alIocation by commodity and sector by the year 2000, and 
.he directional change compared to resource allocation in 1997 (% of total 
:ommodity/sector invested). 
ClROPS 
3ananaiPlantain 3.9 
3arley 1.2 
3eans 4.6 
3assava 5.7 
3hickpea 2.2 
Zowpea 0.8 
Soconut 1.1 
>roundnut 2.8 
legume (soya) 0.5 
Lentils 0.8 
Maize 7.1 
Millet 2.5 
Vigeonpea 0.8 
Potato 4.5 
&ice 15.9 
Sorghum 2.1 
Sweet potato 1.8 
Wheat 6.6 
Yam 1.4 
rota1 Crops 66% 
Fish 
Livestock 
Trees 
Total Sectors 
RECOMMENDATION 
2000 (%) 
5% 
17% 
12% 
100% 
DIRECTIONAL CHANGE 
6.4. Concluding Remarks 
This discussion of sectors and commodities has converged around several points. 
Poverty has played a role in framing recommendations for all commodities as have 
alternative sources of supply, the possibilities opened up by new science, the threat of a 
reawakened disease, recent track records, and the purpose exhibited in medium term plans. 
The first element was relatively more important in the recommendations for crop 
commodities than for fish, forest, and livestock products. For the centres, as they reflect on 
their particular opportunities, still other considerations will come into play. Among them will 
be the possibilities through working relationships with NARS, AR&, and with the private 
sector, and from projects and programmes with special implications for women and the rural 
poor. 
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CHAPTER 7 - ANALYTICAL PROCESS: SYSTEMWIDE 
PROGRAMMES 
7.1. Introduction 
An important innovation in the CGIAR medium-term resource allocation process 
for 1994-1998 was the recommendation that funds be provided for Systemwide programmes 
that transcend the interests of individual centres. This Chapter outlines the progress that 
has been made since 1994 in developing this new approach to the implementation of 
CGIAR priorities. 
7.2. Background 
TAC’s 1992 proposals for strategies and structure were first discussed by the 
Group at MTM92. In line with the recommendations presented in the expansion report’, 
TAC proposed that, in future, the CGIAR System should undertake two separate but related 
research activities: 
l global - concentrating on strategic research on an agreed selection of commodities and 
subjects, and 
l ecoregional - covering strategic and applied research on natural resource conservation 
and management, production systems and location-specific aspects of commodity 
improvement. 
While it was felt at MTM92 that the Group had a long way to go before reaching 
finality on some of the issues, “the ecoregional concept was overwhelmingly endorsed, with 
both TAC and CGIAR Centres being encouraged to move from concepts to operations” .’ 
TAC’s recommendations for medium-term resource allocations for 1994-1998 and 
its revision of Chapter 13 of the 1992 priorities and strategies document were presented to 
the Group at ICW93. In the letter accompanying the documents, it was brought to the 
attention of the CGIAR Chair that two recommendations on funding in the CGIAR for the 
period 1994-1998 were proposed: centre-specific funding and programme funding for 
CGIAR Systemwide initiatives. It was believed that the innovative but experimental nature 
of programme funding would provide an attractive mechanism to promote partnership 
among centres, national programrnes and other actors in the global agricultural research 
system. At this time, however, before adding to the existing set of initiatives and 
programmes, it is believed necessary to take stock of Systemwide activities (SWAs). The 
Committee’s position in this regard is outlined in the final section of this Chapter . 
’ TACXGIAR, 1990. A Possible Expansion of the CGIAR. TAC Secretariat. FAO, Rome. 
.’ Extract from Summary of Proceedings and Decisions, CGlAR Mid-Term Meeting 1992. Istanbul, Turkey. 
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The justification for programme funding of Systemwide initiatives was further 
elaborated in the 1994 document on medium-term resource allocation.3 Under the heading 
“Systemwide Considerations”, TAC recognized the difficulty of centres developing MTP 
proposals on concerns of importance at the System level which went beyond the centres’ 
own interests. There were also differences in the centres’ perceptions of the relative 
priority of inter-centre undertakings as a part of their normal activities. 
TAC recommended funding, by 1998, of seven ecoregional programmes and a 
cross-ecoregional programme on alternatives to slash-and-burn agriculture. In addition, 
TAC proposed inter-centre programmes on conservation of genetic resources; on livestock 
(to facilitate the establishment of research programmes of both a global and ecoregional 
nature, and specifically to develop, with plant-oriented centres, integrated programmes on 
livestock feed and production systems); and on water management research (to study the 
efficiency with which increasingly scarce irrigation water is used for crop production and 
resource degradation issues such as salinization and waterlogging). The total allocation 
recommended was US$ 10 million out of US$270 million, or 3.7% of CGIAR’s core 
budget. 
For each of the proposed programmes, TAC identified a convening centre which 
would have an initiating and facilitating role but which would not necessarily be the 
research leader. Essential features of these initiatives are partnership and collaboration. 
TAC’s recommendation of programme funding for Systemwide and ecoregional 
initiatives was endorsed by the Group at ICW93, and TAC’s analysis of, and 
recommendations on, the first set of proposals it received was presented to ICW94 (Review 
of Proposals for Systemwide and Ecoregional Initiatives - AGR/TAC:IAR/94/1). In that 
paper, TAC envisaged that Systemwide initiatives would have the following characteristics. 
0 They would involve conscious effort to globalize methodologies used in local 
studies to insure comparability of results across ecoregions, and of specific themes 
or problems within given ecosystems. 
0 They would involve locally relevant and responsive research within ecoregions, 
but with a global perspective in terms of comparability of results and approaches to 
research, in order to: a) take advantage of economies of scale in research; 
b) maximize use of spillovers; c) reduce the transaction costs of research; and 
d) facilitate effective advances in knowledge. 
l They would be multisectoral and multidisciplinary in nature and scope, 
recognizing the different sectors and disciplines across the System. Thus a 
Systemwide livestock initiative should be explicitly linked to ecoregional activities, 
to activities of crop centres, and to various policy issues researched by centres 
such as IFPRI, e.g. in the area of common property resource management. 
3 TACKGIAR, 1994. CGIAR Medium-Term Resource Allocation 1994-98. Analysis and 
Recommendations. TAC Secretariat, FAO, Rome. 
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They would consist of collaborative efforts involving two or more centres, and 
other parties as appropriate, that would address issues of high priority to the 
CGIAR System. 
TAC also considered the use of the seed money recommended for initiatives and 
advised that it could be applied in three ways: 
l to develop proposals; 
l to help cover transaction costs of implementing approved proposals; and 
. to fill gaps identified in either the ecoregional paradigm being implemented or in 
the collaborative mechanism used for its implementation. 
TAC noted that a major outstanding issue that had not been resolved at the time 
was that of accountability. 
There have been some differences in deciding which costs of SWAs should be 
recommended for separate funding and which should be met from centre budgets. In some 
cases, separate funding has been recommended in order to facilitate the design phase; in 
other cases, funding has also included seed money for new research and research-related 
functions, such as the setting up of databases. 
In order to clarify its decision-making processes, TAC, at its 69th meeting, 
adopted interim guidelines for the funding of Systemwide initiatives (SWIs) and Systemwide 
programmes (SWPs). It was also decided that further work on funding guidelines needed to 
be done, premised on an assessment of experiences and the conduct of SWAs up to that 
point. TAC’s proposed approach to this larger task is outlined in Section 7.5. The 
guidelines adopted for funding are given below. 
1) SWIs - a column in the matrix of the agreed research agenda for research 
programme design costs. 
2) SWPs - specific funding for two main purposes. 
a> To provide an incentive for the convening centre to facilitate cooperative 
research amongst CGIAR Centres and with research organizations 
outside the System. The test is that it should be more effective and 
efficient to conduct such research cooperatively rather than manage it 
separately within the individual entities. The extra transaction costs of 
organizing and managing cooperation should not be borne by the 
convening centre at the expense of its centre-managed work. 
Accordingly, an identified amount, to cover the continuing transaction 
costs of such centres, should be added to their budgets for the duration 
of the SWPs. The costs of the research itself should be met by the 
participatory centres and organizations as they are in the best position to 
assess the relative priority of such expenditure. 
74 
b) To fund research and research-related activities under specific 
circumstances. Three categories can be defined so far. 
Research that is a priority for the System as a whole beyond its priority 
for individual centres , such as the Systemwide Genetic Resources 
Programme which was set up in response to the challenges posed by the 
Convention on Biological Diversity and Agenda 21. 
A research or research-related function which can be performed more 
cost-effectively by collective action rather than each centre working on 
its own, for example the Systemwide Information Network on Genetic 
Resources (SINGER) which serves 15 of the CGIAR Centres. 
Where an incentive is needed to expedite change in the nature or 
direction of centre-managed research. 
7.2.1. Terminology 
The terms used above and in the next section were taken directly from the TAC 
documents that are quoted as references. However, the terminology has evolved 
considerably over time. At TAC 66 in March 1995, a note was prepared to help clarify use 
of the terms “Systemwide”, “initiative” and “programme”. This note (TAC Note on 
Systemwide and Ecoregional Concepts, Report of the 66th Meeting of TAC, June 1995) 
drew heavily on, but did not follow in all respects, the conclusions from the meeting on 
The Management of Systemwide Programmes and Ecoregional Initiatives convened in 
December 1994 by Centre Directors. 
“Systemwide” was defined as referring to inter-centre research or research-related 
activities on a regional or global basis, or some combination thereof. It was recognized 
that such activities would generally involve organizations outside the CGIAR, for example, 
partnerships with NARS for the implementation of the ecoregional approach. “Initiative” 
was defined as the start-up or design phase of an activity, and “programme” as work that 
was under way. 
Although the question was not addressed by TAC previously, SWAs, initiatives or 
programmes, seem to differ from ongoing inter-centre collaborations in three main aspects: 
l the entering into, by centres, of formal commitments for SWAs, in 
contrast to the more flexible collaborative arrangements made by 
individual scientists and programme leaders; 
l 
l 
the separate accountability to the Group required of SWAs; and 
the practice that has been adopted of showing the costs of SWAs in the 
CGIAR’s annual financing plan, whereas those of regular inter-centre 
collaboration are usually not identified separately. 
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Costs for SWAs have been accounted for in varying ways. In some cases, funding 
has been recommended only for facilitation of the start-up phase; in other cases, it has also 
included seed money for new research and research-related activities, such as the setting up 
of databases. Guidelines need to be based on an assessment of experiences with SWAs to 
date, to clearly define the conditions for special support of research and related activities in 
the future. TAC’s proposed approach to this larger task is outlined in the penultimate 
section of this Chapter. In the interim, since TAC envisages that for the moment it will 
recommend for future approval only new initiatives for which there are strong arguments, 
this issue may be dealt with on a case by case basis. 
The terminology from TAC 66 is adopted in the later sections of this Chapter for 
discussing the future management of Systemwide programmes and the ecoregional 
approach. However, ambiguity remains in relation to the boundaries of SWPs. At one 
extreme, only the facilitation and any new research components are included. At the other 
extreme, all research related to the SWA, both inside and outside the System, is included. 
It is, therefore, important when discussing SWPs to specify, in each case, whether the SWP 
refers only to facilitation and new research, all related CGIAR work, or all related work 
inside and outside the CGIAR. 
The meeting convened by Centre Directors in December 1994 favoured setting the 
boundaries of SWPs as narrowly as is consistent with achieving the agreed objectives. 
“Only those activities which contribute to the collective effort (i.e. which provide ‘value 
added’) and/or which themselves benefit from association, should be included within a 
given initiative. ” 
7.2.2. Funding and Accountability 
As there was some inconsistency in deciding which SWA costs should be 
recommended for separate funding and which should be met from centre budgets, TAC 
identified four purposes for such specific allocations at its 69th meeting. 
1) To assist with the design costs of new SWPs. The recommended financial 
allocations to the design costs of SWIs should continue to be shown as a separate 
column of the agreed agenda. 
2) To help defray the organizing costs of convening centres in carrying out SWPs. 
3) To meet the cost of technical infrastructure that is provided more cost-effectively 
by Systemwide action rather than by each centre making its own separate 
arrangements. Usually there will also be an element of combining expertise 
around the use of the shared service or physical facility. A case in point is the 
Systemwide Information Network on Genetic Resources (SINGER) which serves 
15 of the CGIAR Centres. 
4) To provide short-term initial support while introducing new areas of research and 
research approaches to the System. Convincing reasons need to be given as to why 
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such costs should not be met by centres as they reprioritize their research 
activities. Normally, research carried out in SWPs will be funded through centre 
budgets. 
Brief reports on the progress of SWPs should be provided by the convening 
centres in their annual Programme and Budget proposals. This has been done already in 
some cases, for example, the SWP on Genetic Resources and the Global Livestock 
Programme. Where the organizing costs of a convening centre have been incorporated into 
its recommended budget, those costs should be identified as a line item for the life of the 
SWP. 
7.3. An Overview of CGIAR Experience in the Initiation and 
Implementation of Systemwide Programmes and the Ecoregional 
Approach 
The adoption of an agreed agenda for the System’s research has been one of the 
most important changes that has occurred since TAC proposed programme funding in 1993. 
The 1997 CGIAR Research Agenda4 provided for ten SWPs: genetic resources, livestock, 
rice/wheat, tropical Latin American ecoregion, alternatives to slash-and-burn, mountain 
agriculture, on-farm water husbandry in West Asia and North Africa, soil water and 
nutrient management, the warm humid and sub-humid tropics of sub-Saharan Africa, and 
the humid and sub-humid tropics of Asia. In addition, funds were endorsed for the design 
phases of a global water management programme; an inter-centre initiative on coastal zone 
management; an ecoregional initiative on desert margins; initiatives on research indicators 
and property rights/collective action; an initiative on integrated pest management; and on 
participatory research and gender analysis. 
Of the seven ecoregional programmes proposed by TAC at ICW93, by 1997, only 
one, the desert margin initiative, was still in the design phase. Of the other SWPs proposed 
by TAC in 1993, the cross-ecoregional programme on alternatives to slash-and-burn 
agriculture (ASB) was under way, as also were the inter-centre programme on genetic 
resources and the global livestock programme. However, the proposed global water 
management programme was still at the design stage, as already noted. 
Further initiatives had been added: a cross-ecoregional SWP for sustainable 
mountain agricultural development (SMAD) incorporating the east and central African 
highlands initiative and the Andean programme; an inter-centre initiative on coastal 
environments; and initiatives on research indicators, property rights and collective action, 
IPM, soil, water and nutrient management (SWNM), and on participatory research and 
gender analysis. The latter, as well as the initiative on property rights and collective 
action, have since reached programme status. 
4 TACXGIAR, 1996. The 1997 CGIAR Research Agenda. TAC Secretariat, FAO, Rome 
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The SWNM was the outcome of a succession of well-documented deliberations 
beginning with IBSRAM’s Position Paper on Soil, Water and Nutrient Management 
Research - a New Agenda, and advancing through the Zschortau Plan and the Feldafing 
Consultation. Checking the list of eight topics proposed at MTM94 by the CGIAR Task 
Force, as a follow-up to UNCED/Agenda 21, six had been addressed specifically by SWPs 
and initiatives, the seventh, a global long-term forestry research network, was considered to 
be a central part of CIFOR’s core programme, and the eighth, global digital data sets for 
use in GIS had not yet been covered, though there was some use of GIS by ecoregional 
programmes, such as the one in Latin America. 
Although no systematic evaluation has been done, the establishment of SWAs 
seems to impose heavy transaction costs on centres. Moreover, review processes to subject 
SWAs to the same rigorous scrutiny that is applied to centre-based activities still have to be 
implemented. Some of the initial enthusiasm for SWAs seems to have been motivated by 
an expectation of additional funding from new sources, but it is not clear that this has 
materialized in practice. 
Further details on the status of the Systemwide programmes can be found in 
TAC’s paper on the 1997 research agenda and in the 19982000 Centre MTPs. 
The expenditures budgeted for programmes and programme design in 1997 can be 
compared with those recommended by TAC in 1993. For the comparable categories, 
expenditure in 1997 is planned to be US$ 13.9 million, which is more than 4.4% of the 
CGIAR total estimated expenditure. This is a slight increase on the 3.7% proposed in 
1993, and is entirely for programme-design costs. The three SWPs proposed in 1993 - 
genetic resources, livestock and water management - were projected to cost US$ 6 million 
in 1998 (in 1992 dollars). In the agreed research agenda for 1997, genetic resources has 
been allocated US$ 1.6 million, livestock US$4 million (although funding has 
unfortunately fallen well short of that target), water management (still in the design phase) 
US$O.5 million, and on-farm water husbandry US$O.6 million. 
7.4. A Classification of the CGIAR’s Systemwide Activities 
The concept that SWAs are concerned primarily with the implementation of change 
in the CGIAR in order to improve the efficiency and effectiveness of its operations, implies 
that once the set goals, such as the introduction of new methodologies or research 
approaches have been met, there will be no need for some SWAs to continue. Therefore, 
there will be no further need for Systemwide support as the SWAs will be an integral part 
of the mainstream work of the centres. However, in cases where SWPs were set up to 
implement the ecoregional approach, there is likely to be an ongoing need to recognise the 
additional costs to centres of bearing a Systemwide organizing and representational role. 
The SWAs included in, and prior to, the 1997 Research Agenda can be classified 
into two broad categories: 
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those undertaken to implement the ecoregional approach; and 
those undertaken to improve the efficiency and effectiveness of more 
specific aspects of the System’s work. 
A CGIAR research activity may be 
characterized as ecoregional if it meets the foIlowing 
ger.eral criteria: 
6) conducts research on the technical and 
human dimensions of problems in the 
sustainable improvement of productivity; 
(ii) addresses iandscape units in the 
agoecosystem of a priority agroecoregional 
zone : 
(iii) has effective and cIearly identifiable 
partnership linkages with national research 
systems and other research agencies of the 
region. and shows the complementarity of 
function across the partners: 
(iv) fosters cIose 1inkaSes with global strategic 
commodity/subject matter research activiries. 
Source: Gryseels and Kassam (1994)’ 
that is relevant to fisheries research, as well as to 
agriculture and forestry. 
None of those in the first 
group (Table 7.1) appear to address 
comprehensively, ail of the wide- 
ranging objectives described for the 
ecoregional approach (see box). 
Some of the SWAs in Table 7.1 are 
quite selective; for instance the 
rice/wheat SWP addresses one 
farming system only, albeit a very 
important one, in the warm semi-arid 
tropics and subtropics of Asia. 
Likewise, the alternatives to slash- 
and-burn SWP is limited to the 
farming practices of (formerly) 
forested areas in the warm humid and 
sub-humid tropics of the world. 
Nevertheless, they all deal with the 
implementation of some part of the 
ecoregional approach. The initiative 
on coastal environments identifies a 
different type of agroecological zone 
to those described in TAC 1994, one 
studies of other downstream effects of 
What distinguishes the second group (Table 7.2) is that they are much more 
targeted than the first and all are actually or potentially global. Their primary purpose is to 
fill gaps in the System’s work, or to improve its technical quality and cost-effectiveness, or 
both. The livestock SWP is somewhat different in that it arose out of a restructuring of 
livestock research in the System. 
Further examination of plans for the second group reveals that, with the possible 
exception of the genetic resources SWP, they will be implemented predominantly in a 
regional context. This raises the question, which TAC intends to pursue, as to whether 
sufficient emphasis is being placed on the CGIAR’s global role in this type of SWA, that is, 
on strategic research to develop new generic understanding and methodologies that can be 
used beyond the region. 
’ Gryseels, Guido and Amir Kassam. 1994. Characterisation and Implementation of the Ecoregional Concept. 
Paper presented at the 1FPRI Ecoregionla/2020 Vision Workshop, 7-9 November, Virginia, USA. TAC 
Secretariat. FAO, Rome. 
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The common feature of the diverse SWAs in Tables 7.1 and 7.2 is that they all 
appear to deal with expediting change in the System to help optimize the use of its 
resources. Thus, the SWAs in Table 7.1, which have an ecoregional approach, represent a 
very different mode of operation for the CGIAR, as do the SWAs in Table 7.2 which aim 
to strengthen research on important global issues such as genetic resources and natural 
resource management, and in key areas such as integrated pest management, property rights 
and collective action. 
The scope of proposals for Systemwide programme funding has broadened 
considerably since TAC presented its recommendations at ICW93. The initial list focused 
on the implementation of CGIAR priorities (goal oriented), whereas a number of 
subsequent proposals have been directed at improving methodologies or disciplinary 
expertise (means oriented). There has been a continuing strong emphasis on working more 
closely with NARS, but a number of SWAs, particularly those on soil, water and nutrient 
management, and integrated pest management, involve the strengthening of linkages with 
international centres that are not affiliated with the Group and with research institutes in 
industrialised nations. It may be that SWPs will provide, in future, a major vehicle by 
which the System can tap into the latest advances in science which are taking place in 
advanced research institutes. 
TAC advocates that the CGIAR should take a pragmatic approach to these 
possibilities. The primary test for a SWP must be that it impoves the work of the System. 
The aim is to provide centres with an incentive to undertake activities which are a priority 
for the System as a whole but which would not normally be undertaken, or would not be 
undertaken sufficiently, in the absence of such an incentive. Many cooperative activities 
will be sufficiently attractive to encourage centres to fund them from their own resources 
without the need for Systemwide status. 
Several categories have already been identified in which inter-centre research 
cooperation, including cooperation with research agencies outside the CGIAR, is likely to 
add significant value to the System’s work. These include research activities which: 
0 combine the expertise of different centres or agencies on a long-term basis for the 
solution of major problems; 
0 avoid the need to duplicate expertise that already exists elsewhere; and 
l concentrate expertise around the use of expensive and technically demanding 
facilities. 
The Centre Directors meeting in December 1994 identified two other important 
collective purposes: 
l to provide activities of common interest to a number of centres, thereby increasing 
the impact of the CGIAR; and 
. to ensure consistency among the policies and strategies of the various centres in 
order to avoid problems that can arise when different centres work together. 
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7.5. Evaluation and Future of Systemwide Activities 
Centres responded enthusiastically and creatively to the introduction of SWAs. 
There is no doubt that they have increased the responsiveness of the System. TAC believes 
that it is now timely to take stock of existing SWAs before adding many more to those listed 
in Tables 7.1 and 7.2. 
Different forms of evaluation for the two groups of SWAs during the period 1998- 
2000 are proposed. In the case of implementing the ecoregional approach, there is an urgent 
need to monitor the progress of the ten SWAs listed in Table 7.1 and to document the lessons 
emerging from that experience in order for the System to have early warning of opportunities 
for improvement in the approach. The difficult history of efforts to organize large 
multidisciplinary, multi-institutional agricultural research programmes, for example in 
farming systems research, which is simpler than the ecoregional approach, indicates a need 
for a realistic and cautious attitude by the Group. A specific output of such a review would 
be the development of guidelines to specify the criteria for recommending support to the 
initiative and programme phases of such activities. 
To oversee the evaluation and documentation of SWAs implementing the ecoregional 
approach, TAC will set up an appropriate Committee on the Implementation of the 
Ecoregional Approach. It will draw on, through the personal capacity of its membership, the 
special expertise of TAC, CGIAR Centres, NARS, and members of the Group. The 
committee will begin work before the end of 1997. 
The committee will build on the foundation provided by the CGIAR Task Forces on 
Ecoregional Approaches to Research (noting that true partnership between the CGIAR and 
NARS goes far beyond the ecoregional approach) and on Sustainable Agriculture. The report 
of the consultancy currently commissioned by the Centre Directors to document and analyze 
experiences with the development and implementation of ecoregional SWPs will be a very 
valuable input for that Committee. Other relevant experience should be taken into account, 
such as that from farming systems research and from a number of industrialized countries that 
have set up multi-institutional centres for research. 
Before the end of this planning period, a good deal of experience will have been 
gained of the design phase (SWIs) of regional and cross-regional activities using the 
ecoregional approach, and for at least some programmes there should be clear indications of 
whether or not the approach is achieving its objectives in practice. One of the specific 
charges of TAC’s committee will be to report to the Group before the end of the 1998-2000 
period on its interim assessment of the value of the ecoregional approach. 
A different approach is proposed for the management of the second group of SWAs 
(Table 7.2) during the period 1998-2000 as, because of their wide diversity, they each require 
separate treatment. TAC’s recommendation is that they be reviewed as part of the System’s 
normal review process. Each External Programme and Management Review (EPMR), and 
associated internally commissioned review, should examine the centre’s convening role, if it 
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has one, and the components of its SWAs. In addition, it will be desirable to carry out 
regular, well-focused stripe reviews or strategic studies of research areas covered by SWPs. 
In some cases, the CGIAR may need to join with outside agencies in an even more 
comprehensive evaluation. TAC intends to start with a review of the work in germplasm 
conservation focused on the SGRP. 
Two key questions need to be answered when reviewing SWAs from either group. 
l Has the value added by making the activity Systemwide, rather than leaving it as a 
series of centre-based components, outweighed the additional transaction and 
management costs? 
0 Has the SWA reached the point where its separate existence is no longer warranted? 
It may have done its job and no further special action is needed, or it may be 
possible to provide the collective action still needed through a centre. Alternatively, 
the SWA may have failed, or be very likely to fail, and should be abandoned or 
substantially restructured. 
The reviews of SWAs should also give particular attention to the effectiveness of 
their operational modes. In the Study of Priorities and Strategies for Soil and Water Aspects 
of Natural Resources Management Research in the CGIAR, TAC has proposed seven criteria 
for evaluating the operating modes used in SWAs. These should be tested in practice. 
TAC is aware that other modes of cross-institutional programme funding are in use 
in a number of member countries, and that many of them pay a much larger proportion of 
research costs than the CGIAR has to date, with its essentially minimalist approach to 
Systemwide programme funding. During the 1998-2000 period, TAC intends to examine 
these other models of programme funding, including competitive granting schemes, to assess 
their relevance to the CGIAR. 
TAC recommends that, in the absence of strong new arguments, no new SWAs for 
the implementation of the ecoregional approach be added until (a) the experience to date has 
been gathered, assessed and documented properly, and (b) the TAC committee has been able 
to present to the Group its interim assessment of the value of the ecoregional approach. 
While the existing initiativeslprogrammes (Table 7.1) are not comprehensive, they cover 
sufficient objectives of the approach to allow a full interim evaluation. 
The situation with the second group of SWAs is different. The Group may wish to 
strengthen additional specific areas of work in 1998-2000, in order to remain flexible and 
responsive in the pursuit of its goals. However, because experience indicates that the 
initiation and implementation of SWAs adds significantly to the managerial workload of 
centres and their partners, TAC counsels against adding many more SWAs of any kind during 
the 1998-2000 period. It would be better to proceed slowly until the implementation of the 
ecoregional approach is under control and some of the SWAs in the second group have 
achieved their main purposes. 
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Also, this would allow the System time to undertake a further priority-setting 
exercise for future SWAs. Many of the recent proposals for new initiatives have been 
generated from within the centres. This valuable bottom-up influence needs to be balanced by 
a CGIAR-wide perspective. The Group, with the advice of TAC, needs to re-examine the 
agreed research agenda, and recent developments in agricultural, forestry, and fisheries 
research outside the System, to see which areas require special Systemwide action to raise 
them to the highest possible level of performance. 
To the extent that SWAs are concerned with the management of change in the 
CGIAR, then the special mechanisms that have been set up to expedite change do not need 
to continue indefinitely. as once a change has been effected, it will become part of the 
mainstream operations of the System. This is reflected in TAC’s proposals for the future 
management of SWAs. 
Table 7.1: A List of Systemwide Initiatives and Programmes 
Undertaken by the CGIAR to Implement the Ecoregional 
Approach 
Regional Initiatives for: 
l Sustainable natural resources management options to arrest land degradation in the 
desert margins of sub-Saharan Africa 
l Coastal environments 
Regional Programmes for: 
e The warm humid and sub-humid tropics of sub-Saharan Africa 
l The humid and sub-humid tropics of Asia 
l On-farm water husbandry in West Africa and North Asia 
l Sustainable rice /wheat based cropping systems in the Indo-Gangetic Plain 
l Enhancing agricultural research effectiveness in Tropical America 
Cross-Regional Programmes for: 
l Alternatives to slash-and-burn agriculture 
l Sustainable mountain agricultural development 
83 
Table 7.2: A List of Systemwide Initiatives and Programmes 
Undertaken by the CGIAR to Strengthen Specific Areas 
of CGIAR Research 
Initiatives in: 
l Water management 
l Agricultural research indicators 
l Integrated pest management 
Programmes in: 
. Genetic resources 
l Livestock research 
l Property rights and collective action 
0 Participatory research and gender analysis 
l Soil, water and nutrient management 
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CHAPTER 8 - IMPLICATIONS FOR 1998-2000 RESOURCE 
ALLOCATIONS 
8.1. Introduction 
Previous chapters have focused on the issues of primary concern for CGIAR 
planning during 1998-2000. Views on important external environments were followed by a 
discussion of the major elements of TAC’s decision making. Discussion then focused on 
recent studies commissioned by TAC and on the findings of the NARS’ regional and global 
fora. These considerations led to a review of TAC’s findings on the major activities of the 
System and then to comments on future investments in sectors and commodities. This was 
followed by a discussion of Systemwide Approaches. 
TAC’s point of departure for resource allocations was the existing allocations to the 
centres, with changes in those allocations to be based on new information about certain key 
parameters. Throughout, TAC has emphasized the importance of the related goals of people- 
centred poverty alleviation and natural resources conservation, of alternative sources of 
supply for CGIAR products, and of how new science and other considerations influence the 
chances of future success. Finally, TAC has commented frequently on the process of 
planning, featuring interaction with the centres, NARS and regional fora. 
This final chapter summarizes TAC’s important judgements on the major findings 
for activities, sectors and commodities, and on the implications for resource allocations 
among centres. 
8.2. TAC’s Views on Activities 
TAC has recommended increases in nine activities, reductions in four, and that six 
be kept at their present level. These judgements were based on the view that present and 
future generations of the poor will rely heavily on resource-conserving productivity increases 
to achieve sustainable food security. Specifically, increases were endorsed for pre-breeding 
and for germplasm improvement in livestock, fisheries and forests with equality maintained 
for crop germplasm improvement, but with the emphasis shifted to crops of importance to 
countries less able to handle the task. These concerns were tempered by the findings 
pertaining to commodities, discussed in 8.3. 
Meanwhile TAC recommended that production systems work in livestock 
(especially on mixed crop/livestock systems), forestry and fisheries be expanded while that in 
crop systems be contracted. In particular, TAC recommended phasing out production-system 
work that does not simultaneously contribute to resource conservation and sustainability. 
Work on the management of water, postharvest issues and integrated pest management was 
recommended to increase. 
With regard to work on protecting the environment, TAC recommended that the 
level be maintained but that certain changes be carried out in the orientation of research on 
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natural resources management. TAC favours more careful attention to results with generic 
(rather than local) applications, to work aimed at understanding the role of institutional and 
community organizations in fostering adoption of improved management techniques, and to 
work that integrates productivity increases with resource conservation. A modest increase 
was favoured in work on biodiversity, especially to enhance centre-based efforts to manage 
ex situ and in situ (in the case of forestry) conservation. 
Across all centres resources would be shifted from policy analysis dealing with 
trade and markets to that dealing with economic and social analysis having to do with, for 
example, common access resources and common property resources and other generic themes 
bearing on natural resources management. As well, TAC recommended rebalancing 
resources devoted to governance and management of public systems, and organization and 
management of institutes, towards the research end of the spectrum. 
After weighing the observations of regional fora and centre MTPs, an increase was 
recommended for training based on broadening the concept to include professional 
development. On balance, no change is being recommended in the commitment to 
strengthening national programmes. 
Finally, recommendations on activities directly influence the relative shares of 
IFPRI (policy), IIMI (water), IPGRI (biodiversity) and ISNAR (institutional and policy issues 
in strengthening NARS). 
TAC notes that, with some exceptions, allocations in 1997 are closer to its 
recommendations than at the time of MTM 96. Still, in TAC’s view significant steps must be 
taken to increase work in activity 1.1. TAC further notes the potentially significant role that 
biotechnology can play in such work. Finally, the important task of sorting out what the real 
differences are between 1.2 and 2.0 is being pursued. TAC expects that reshaping those 
activities can create some space for the increased effort required in 1.1. 
8.3. Commodities 
TAC’s findings on commodities are reported in Chapter 6. The implications will be 
felt in recommendations about allocations to centres and in the proportions allocated to 
centres sharing the responsibility for selected crops. It is important to keep in mind that in 
significant measure, the shares envisioned reflect the fact that analysis is based on expected 
incomes, production and prices in 2010. Basing the analysis on the future takes into account 
the widely differing growth rates for incomes, with the implication that rapidly growing 
countries have less influence on poverty weighted shares than if current incomes were used. 
As compared with 1997, TAC recommends that expenditures on fish, forest, and 
livestock products be increased relative to those on crops. This has immediate implications 
for the budgets of CIFOR, ICLARM, ICRAF, ILRI and lesser, but still significant 
implications for CIAT and ICARDA, along with some implications for ICRISAT and IPGRl. 
Turning to recommendations for crop commodities, comparing poverty weighted 
shares with current allocations, several commodities were seen to be above their calculated 
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poverty weighted shares, fewer are below. In large measure this distribution is a consequence 
of the absolute difference evident for rice and the relative importance of rice. Given 
qualitative considerations, largely emerging from considerations of alternative sources of 
supply for rice in Asia but because of movements towards more generic products as well, 
TAC noted no increase in the relative share of rice. This has obvious implications for the 
relative shares of IRRl and WARDA. After accounting for that judgement and taking into 
account the judgements on groundnuts and soybeans (see Chapter 6), the comparison between 
shares suggests that four commodities be raised, five lowered, and the rest kept at about the 
level currently prevailing. 
Other qualitative judgements, however, led to a further rebalancing. As well as 
leading to new outcomes for some commodities, there was a further rebalancing among 
centres. For example, the balance for cassava moves towards SSA and away from the rest of 
the world. This results from the sense that there are relatively few alternative sources of 
supply in SSA but relatively the same availability as for other commodities in the rest of the 
world. It then follows that the allocation to IITA for cassava increases relative to that for 
CIAT. 
As well, judgements about activities (see Chapter 5 and also the previous section) 
have an implicit influence on balances between commodities and other themes. Larger 
investment in generic NRM and IPM mean smaller direct investments in commodities. 
Reducing investments in production systems implies that commodity centres with relatively 
large investments there would experience a relative decrease which, in turn, would be 
translated into a relative decrease to the commodities with which they are associated. TAC 
has sought to ameliorate the effects that some of these influences might have had. 
8.4. Concluding Remarks 
The resulting allocations, found in TAC’s report on the Medium-Term Resource 
Allocation 1998-2000, encourage a sharper focus of the CGIAR’s energies within the various 
activities in which it now engages. For example, germplasm improvement has been a 
featured part of, the CGIAR portfolio since its inception. It remains so in these 
recommendations but is rebalanced so as to concentrate in areas where the CGIAR has 
special advantage vis-a-vis the global system. So too, with the management of natural 
resources, where the focus emphasizes work that facilitates conclusions of generic importance 
and that will support the further work of others in the simultaneous pursuit of productivity- 
increasing, resource-conserving technologies. These are the ideas that TAC believes will 
guide further rebalancing. 
In its efforts on priorities and resource allocations, TAC has emphasized the 
System’s goals. In reviewing centre plans it has looked for congruence, for clarity and for 
purposive commitments that match CGIAR needs. TAC believes that the recommendations 
that have emerged are consistent with the CGIAR’s strongest concerns and expects that 
CGIAR efforts will become ever more relevant to poverty alleviation and the protection of 
natural resources, and thus be ever more congruent with the spirit of renewal as expressed at 
Lucerne. 
ANNEX1 
ACTIVITIES AND THEIR DEFINITIONS 
Category 1: Increasing Productivity 
1.1 
1.2 
Germplasm enhancement and breeding 
- Pre-breeding 
- Crops 
- Livestock 
- Trees 
- Fish 
Production systems development and management 
- Cropping systems 
- Livestock systems 
- Tree systems 
- Aquatic systems 
Category 2: Protecting the Environment 
Category 3: Saving Biodiversity 
Category 4: Improving Policies 
4.1 Economic and social analysis 
4.2 Policy analysis 
4.3 Governance and management of public systems 
4.4 Research on organization and management of institutes 
Category 5 : Strengthening National Programmes 
5.1 Training and conferences 
5.2 Documentation, publication and dissemination of information 
5.3 Institution building/advice to NARS 
5.4 Networks 
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Category 1: Increasing Productivity 
1.1 Germplasm enhancement and breeding 
1.1.1 Pre-breeding activities (including applications of techniques in molecular 
biology). 
1.1.2 Crops: Crop germplasm enhancement and breeding: incorporating primitive 
and novel germplasm into useful material for breeding purposes, as well as 
germplasm evaluation and conventional breeding. 
1.1.3 Livestock: Breed improvement. 
1.1.4 Trees: Tree germplasm improvement: breeding of improved trees including 
multipurpose trees and shrubs. 
1.1.5 Fish: Breed improvement. 
1.2 Production systems development and management 
1.2.1 
1.2.2 
1.2.3 
(a) 
@I 
Cc) 
Baseline studies of production systems (including constraint analysis and 
monitoring of sustainability)‘: Characterization of the socioeconomic and 
agricultural aspects of farming systems including analysis of constraints to 
production and sustainability. 
Development and management of farming systems, including socioeconomic 
evaluation of new technology or practices I: Design and testing of farming 
systems and components for more productive and sustainable systems. 
Cropping systems 
Plant nutrition - crop and pasture nutrient requirements, the availability, 
cycling and uptake of nutrients (including the role of mycorrhiza and other 
symbionts), tillage and fertilizer management. 
Plant protection and pest management (diseases, insect pests and weeds) - the 
economic control of diseases, insect pests and weeds of crop, pasture and 
tree species including systems for integrated pest management. 
Seed production - increase of seed of elite materials, its certification and 
release. 
1 These are generic activities common to the crop, livestock, tree and fish production 
sectors. 
(4 
1.2.4 
GO 
lb) 
(c) 
1.2.5 
(4 
(b) 
(c) 
1.2.6 
(a) 
(b) 
Postharvest technology - the development of ways of treating commodities to 
reduce losses in the storage and marketing system and improve the quality 
and value of foods through processing. 
Livestock systems 
Livestock nutrition including studies on feeds, pastures and fodder - 
assessment of the nutritional status of livestock in relation to the availability 
of feed resources. 
Animal health - epidemiology, biology, immunology and genetics of animal 
pests. 
Livestock reproduction - reproductive biology of livestock and the reduction 
of reproductive wastage from reproductive diseases and other causes. 
Tree systems 
Silviculture and tree production - the management of trees in agroforestry, 
plantation and natural forest systems to enhance and sustain productivity. 
Tree nutrition - tree nutrient requirements, the availability, cycling and 
uptake of nutrients (including the role of mycorrhiza and other symbionts), 
and fertilizer management. 
Tree protection (diseases, insect pests and weeds) - the economic control of 
disease, insect pests and weeds of tree species including systems for 
integrated pest management. 
Aquatic systems 
Fish reproduction - reproductive biology of fish and the reduction of 
reproductive wastage from reproductive diseases and other causes. 
Fish nutrition including studies on feeds - assessment of the nutritional status 
of fish in relation to the availability of feed resources. 
Category 2: Protecting the Environment 
2.1 Ecosystems analysis, ecological characterization and environmental concerns - 
the characterization, classification, mapping and analysis of aquatic and terrestrial 
ecosystems, especially in relation to the functioning and use of ecosystems including 
human use patterns and pressures, climate, hydrology, soil and landform. 
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2.2 Biology and ecology of useful organisms and pests - study of the distribution, 
production and dynamics of economically important plants, animals and fish and of 
the weeds, insect pests and diseases which affect them, and vectors related to 
hazards to human health. 
2.3 Land resources conservation and management - research on the maintenance or 
improvement of the potential productivity of the land resource base and its 
components especially the edaphic, climatic, hydrological and biological resources. 
(a) Soil and landform - research on monitoring, maintaining or improving the 
physical and biological characteristics as well as chemical fertility of soils. 
(b) Water - research on the conservation and management of rainfall and/or 
irrigation water. 
(c) Plants and animals - research on the factors affecting the productivity and 
conservation of natural vegetation including forests and rangelands, and 
research to monitor natural populations of wildlife. 
2.4 Aquatic resources conservation and management - research on the maintenance 
or improvement of the potential productivity of the aquatic resource base, including 
research on the population dynamics of aquatic resources and their exploitation. 
2.5 Processes and mechanisms of sustainable resource systems. 
2.6 Modelling of landscape and watershed level phenomena. 
Category 3 : Saving Biodiversity 
3.1 Germplasm collection, conservation, characterization and evaluation - collection 
of germplam, maintenance of ex situ, in vitro and in situ germplasm collections, and 
the distribution, characterization and documentation of collections. 
Category 4: Socioeconomic, Public Policy and Public Management 
Research 
4.1 Economic and social analysis 
GO Human nutrition - study of the relationship between such factors as 
nutritional composition of commodities, food quality, income, price, 
socioeconomic characteristics and the nutritional status of people. 
(b) Gender, human health hazards and sociocultural organization - analysis of 
gender, health and sociocultural organization in agricultural communities. 
(c) Microeconomic and social analysis - research to determine the economic and 
4.2 
4.3 
4.4 
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social effects and implications of technologies or policies as they affect 
people, by examining farm, household or village data. 
Cd) Market and trade analysis - research to determine the market level economic 
conditions that may result from various technologies, institutions or policies 
and to analyze the impact of trade and macroeconomic policy on markets. 
W Impact assessment and priority setting - research to assess the impact of 
research including cost/benefit analysis and to improve the analytical basis 
on which research priorities are set. 
Policy analysis - Research to determine the desirability of alternative policies from 
the viewpoint of society, taking into consideration productivity, equity, 
sustainability, and environmental concerns. 
Governance and management of public systems (including irrigation systems) - 
Analysis of organizations for the management of public systems (including irrigation 
systems) and the development of innovations to improve their performance. 
Research on organization and management of institutes - analysis of research and 
research management processes aimed at the development/enhancement of 
approaches, methodologies and tools for conducting these processes. The 
procedures generated relate to biological/technological research, i.e. technology 
generation efforts and organization and management of NARS. 
Category 5 : Strengthening National Programmes 
5.1 Training and conferences 
(a) Training - human resource enhancement including specialized training 
courses, postgraduate research, study tours, etc. 
(b) Conferences and seminars - to foster the build-up of NARS capacities and 
the effective functioning of international research collaboration; fora for 
discussion of scientific cooperation among the partners in the global system 
(IARCs, NARS, specialized institutions); stimulating horizontal transfer of 
information and technology among national research systems. 
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5.2 
5.3 
5.4 
Documentation, publication and dissemination of information - Efforts to use 
systematically the global knowledge base in areas and disciplines of relevance to 
centres’ research programmes and to make available to NARS relevant information 
on progress and output of centres’ research programmes, through newsletters, 
publications, electronic media, and abstracting services. 
Institution building/advice to NARS - assisting NARS through the provision of 
advice and counsel. This covers a range of subjects/topics and includes the 
biological sciences (conduct of research) and the organization and management field 
(organization and management of NARS). Primary objective: build-up of NARS 
capacities (institution building). 
Networks - Organizing, coordinating, managing or backstopping of collaborative 
research efforts among various partners in the global research systems with the 
primary objective of building up national capacities. This category does not include 
activities of research networks. 
ANNEX II 
QUANTITATIVE ANALYSES OF CGIAR COMMODITIES: METHODOLOGY 
AND SELECTED RESULTS 
1. Introduction 
This annex presents information about the variables used in framing the poverty 
weighted congruence analysis, sources of data, basic assumptions in framing the poverty 
indicator, and presents the effects on primary variables of alternative assumptions about 
values for critical variables. It is divided into four parts: estimating relative values of 
production, estimating incomes in 1995 and 2010, constructing the poverty indicators, and 
discussion of results from sensitivity analysis. 
2. Estimating relative values of production 
FAO quantity and price data were used to estimate the relative values of production 
for each commodity by country for 1992-94 and 2010. Only those 27 commodities of direct 
interest to the CGIAR were included in the analysis. For the most part quantity data on the 
27 were taken directly from FAO estimates. In some cases, judgments were required as 
relevant statistics were not available for 2010: 
CGIAR commodities include five pulses (beans, chickpea, cowpea, lentils, 
pigeonpea). Data on each were available for 1992-94 (1993) but only projections for 
the entire set were available for 2010. TAC assumed that the proportions of each in 
20 10 were like those in 1993. 
As with pulses, sweet potato and yam are shown separately in 1993 but combined for 
2010. Again, TAC assumed that the proportions of each in 2010 were like those in 
1993. 
Oil crops were treated as an aggregate and 2010 projections expressed in oil 
equivalents. Approximate country projections for groundnut, soybean and coconut 
were derived from production ratios and growth rates. 
As reported’, the data on fisheries are in terms of utilization and combine products of 
direct interest to the CGIAR with others that pertain to capital intensive, commercial 
fishing. TAC made the assumption that 50% of marine catches are generated by 
commercial enterprises to estimate the production of particular value to the CGIAR. 
This value is based on informed judgement received fi-om ICLARM and others. TAC 
assumed that, for the products of direct interest to the CGIAR, utilization and 
I L. Westlund. 1995. Appurenr historicul cottsunzption arulfirtw-e denland for fish ard 
Jslrer~~ products - Exploratoq, culculations. Paper presented at the International 
Conference on Sustainable Contribution of Fisheries to Food Security. Kyoto, Japan. 
4-9 December 1995. KUFU95iTECHlS. 
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production are equal. Finally, except for China and high income East Asian countries, 
data on fisheries for 2010 are reported by region only. TAC assumed that regional 
data adequately represented the sector. In estimating the values, the steps followed 
tend to overestimate the quantities produced. 
While price data were available for 1993, estimates for 2010 were available for only a 
few of the 27 commodities with which the CGIAR deals directly. FAO estimates for 
relative prices were available for 1989-91 for all but fisheries and forestry. (Prasada Rao, 
unpublished data, FAO Statistics Division). Unlike any other data set available, these 
estimates had the great advantage of being based on a consistent format across countries. 
TAC assumed that relative prices for the crop and livestock commodities would be the same 
in 2010 as in 1989-91. As no evidently better estimates of international prices were available, 
TAC also applied the same prices to the 1992-94 quantities to estimate 1993 values of 
production. Separate estimates, based on current prices were applied to fish and forest 
products. 
Estimating Incomes in 1995 and 2010 
The national incomes used in calculating the poverty indicator have all been adjusted 
for differences in purchasing power parity (PPP). The World Bank Atlas 1996 has estimates 
of PPP income for 89 countries. UNDP has estimates of PPP income for 1992-94 (based on 
World Bank data) for virtually all of the remaining countries with significant Agricultural 
production. As the UNDP estimates are in terms of 1991 PPP income while those of the 
World Bank are in terms of 1995 PPP income, World Bank estimates of income growth rates 
from 19851994 were used to bring the UNDP estimates to 1995. 
Like the estimated value of production, TAC’s poverty indicator is based on a 
projection to 2010. To estimate incomes and poverty levels in 2010, TAC needed income 
growth rates for each of the countries included in the analysis. After discussion, it was 
decided to project the PPP incomes of the recent past to 2010. The growth rates used for the 
income projection stem from the FAO World Agriculture 2010 study. In order to assess the 
sensitivity of the resulting poverty indicators to the growth rates assumed, TAC compared 
this model with one in which PPP incomes were assumed to grow 25% less rapidly than 
estimated by FAO. 
Constructing the Poverty Indicators 
The poverty indicator is the weight used in modifying the estimated 2010 value of 
production of each commodity in the analysis. The higher the value of the poverty indicator 
for a particular country, the more that country’s product will count in the total value of 
product. The consequence is that the products of poorer countries have a larger influence on 
the relative value of a commodity with the poverty indicator than if it were not applied. 
At the end of Chapter 3.8, TAC lists the characteristics desired for its poverty 
indicator. Its role is to systematically give more weight to the commodities produced in the 
poorest developing countries. TAC consulted with Martin Ravallion of the World Bank in its 
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development and Ravallion provided materials on which the following descriptive note is 
based. 
Box 1: A Measure of Poverty (Based on material from Martin Ravallion, World Bank) 
In reviewing and rebalancing CGIAR priorities, TAC must ensure that poverty plays a central role. The instrument 
for incorporating poverty must be consistent with the concerns and pronouncements of the Group, with the level at which TAC 
sets priorities, with priority setting at the centre and programme level, and with good practice, The key principles are that: 
1. the measure for any country should reflect both the average income in the country (negatively) and the degree of 
inequahty (positively); 
2. the weight attached to the gains in any one country should be higher the lower the value of the measure for that 
country; 
3. beyond some point the weight should fall to zero: 
4. the rate at which the weight increases as the measure of poverty declines and the value of the point beyond which 
the weight is zero are both matters of judgement, for which it should be easy to assess the extent to which 
alternative judgements influence the results. 
To satisfy these principles, the following elements were incorporated: 
I. A welfare indicator resting on the distribution-corrected mean income at purchasing power parity. This indicator is 
given by w=( I -G)y, where G is the Gini index of income or expenditure inequality and y is mean income at 
purchasmg power parity. 
2. The poverty indicator has value zero whenever the value of y exceeds some critical value z, for which alternative 
values are assessed. 
3. Whenever w is at or below z, the poverty indicator is given by (I-w/z) raised to the power alpha, where alpha is set 
at a value of one or higher, and for which alternative values are chosen. 
The indicator has three major parameters. The function of the exponent is to give 
added weight to the depth of poverty. Increasing the value of the exponent, other things 
equal, leads to a higher value for the indicator, and, the lower the PPP income, the sharper the 
increase. Given the discussion in Chapter 3.8, the exponent was set at 2 in the Base Model 
and raised to 3 for sensitivity analysis. 
The function of the Gini Coefficient, ‘G’, is to adjust for differences among countries 
in the distribution of income. The Coefficient itself takes on values from zero (indicating that 
income is equally distributed across the entire population) to one (indicating that all income is 
in the hands of a single individual). Among the countries included in TAC’s analysis, the 
range is fi-om a low of 0.28 for Bangladesh to 0.60 for Brazil. For a given PPP income, a 
given value for ‘z’, and a given value for the exponent, a larger Gini Coefficient leads to a 
larger poverty indicator. For sensitivity analysis the value of G was divided by 2, reducing the 
value of the poverty indicator, with stronger effects on higher-income countries than on 
poorer countries. 
The third parameter, ‘z’, gives the level of PPP income at which the value of the 
po\‘crty indicator falls to zero when, effectively, the country no longer figures in setting 
priorities (except as a potential alternative source of supply). The low,er the value of ‘z’ the 
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more countries not figuring in setting priorities and the more impact that the poorest countries 
have on priorities. The World Bank defines middle income countries as those with an 
average PPP income above US$6000. For the Base Model TAC chose a ‘z’ of US$9000 
PPP income and US$ 6000 PPP for sensitivity analysis. 
For ‘z’ at US$9000 the following countries are excluded from the analysis and hence 
do not directly influence CGIAR priorities: ‘(in Asia) Brunei, Malaysia, North Korea, 
Singapore, South Korea, Taiwan, and Thailand; (in LAC) Argentina, Barbados, Chile, 
Colombia, Mexico, Panama, Puerto Rico, Trinidad and Tobago, and Venezuela; (in WANA) 
Bahrain, Cyprus, Kuwait, Oman, Qatar, Saudi Arabia, and United Arab Emirates. 
At US$6000 the following additional countries are excluded from the analysis: (in 
SSAfiica) Botswana, and Mauritius; (in Asia) China, Indonesia, Papua New Guinea, and Sri 
Lanka; (in LAC) Belize, Brazil, and Costa Rica; (in WANA) Algeria, Iran, Lebanon, Tunisia, 
and Turkey. 
Note that this approach differs from that taken in the 1996 draft P & S where PPP 
adjusted for ‘G’ was the measure compared against ‘z’. The present approach gives more 
emphasis to poor countries. A final point here is that, while countries not included in the 
analysis do not figure directly in setting CGIAR priorities, they nonetheless will serve as 
alternative sources of supply, hence will figure in resource allocations, and will have access 
to all CGIAR products. 
The Quantitative Model to Estimate Commodity Priorities 
The 2010 values of forecasted production, i.e. the country production volume in tons 
and the commodity prices in international dollars listed in Table 5, are multiplied by the 
country poverty indicators described in the section above. As a consequence, the estimated 
20 10 value of production is weighted by poverty, i.e. the greater the poverty, the higher the 
weight and the larger the weighted value. 
Each commodity produced within a country has the weight associated with that 
country. Summing across countries for a commodity combines all of the poverty weighted 
values in a single, global value. Relative to one and other, commodities produced mostly in 
poor countries tend to gain versus commodities produced mostly in better off countries. For 
example, in 2010 wheat has 3.5 times the unweighted value of cassava (column 2 in Table 2), 
while the proportion falls to 2.1 times for the poverty weighted values (column 3 in Table 2). 
This is a 43% increase in the weighted value of cassava as compared to wheat, manifesting 
the impact of the poverty indicator. 
Finally, changes in the values of the parameters of the poverty indicator change the 
relative weighted values associated with commodities, sectors, and, especially, regions. 
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Results from Sensitivity Analysis 
In order to assess the importance of the assumptions made about the key parameters, 
sensitivity analysis was undertaken. The measure used was the poverty-weighted estimated 
2010 value of the commodities with which the CGIAR deals with the exception of forest and 
fishery products for reasons explained in Chapter 6. The data in the following tables are in 
terms of percentages, the portion of poverty weighted value associated with that commodity, 
or sector, or region. By varying the values of the parameters the effect on the proportion can 
be seen immediately. 
In addition to the parameters directly associated with the poverty indicator, sensitivity 
analysis was also applied to the weights given to female and male producers and to those 
given to rural and urban residents. In each case the Base Model treats females and males 
equally and it treats rural and urban dwellers equally. Sensitivity analysis aimed at seeing the 
effects of giving 25% more weight to females (Column 9) and 25% more weight to rural 
dwellers (Column 10). 
First, note the importance of the poverty indicator itself. This is apparent in Table 3 
by comparing Column 2, where unweighted values for estimated 2010 production are the 
basis for the percentages, with Column 3, where the poverty indicator has had its influence. 
Note in particular the sharp increase in the portion for Sub Saharan Africa (SSA), up about 
50%, and the sharp decrease for Latin America, down about one third. 
For commodities, shown in Table 2, the results are not so dramatic. This is because 
most of the CGIAR commodities are produced in many countries so that gains through the 
inclusion of the poverty indicator in some countries are offset by loses in others. Even so, 
there are gains of over 20 percent for cassava, millet, and pulses and, necessarily, losses for 
several crops, none of them large. Nor are the consequences large in Table 1, where sectors 
are displayed. Indeed, in Table 1, only the changes in ‘z’ have consequential implications for 
the percentages among the sectors. 
Decreasing the Gini Coefficient, seen in Column 5 of Table 2, has little influence on 
commodities but, again has a strong positive influence on SSA and a notably negative 
influence on LA as seen in Column 5 of Table 3. 
Reducing the rate of income growth, seen in Column 6, brings increases to the three 
major cereals, probably because of the consequent increase of the weight given to production 
in China, with offsetting losses in such commodities as cassava and pulses. As would be 
expected, proportions to SSA decline a bit while that for Asia increases. Again, though, the 
movement is not large in absolute terms, and on the order of 10% in the case of SSA. 
Changing the value of ‘z’, the threshold beyond which the products of a country no 
longer count directly in priority setting, has a modest effect on crops in Table 1, Column 8, 
strong negative effects on wheat and maize and strong positive effects on sorghum, millets, 
pulses, and cassava. Much of this can be attributed to the departure of China from the list, 
where virtually no cassava, but much maize and wheat, are produced. Regionally SSA gains 
and all other regions lose, LA notably, as Brazil drops out. 
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Increasing the exponent, thereby increasing the weight given to the commodities of 
the poorest countries, has little influence on sectors; it lowers the share of maize, rice, and 
wheat while increasing that of cassava and pulses. Moreover, it leads to an increase in the 
share of SSA while decreasing the share of all other regions. 
In general, and as would be expected given the structure of the poverty indicator and 
its influence on the weighted value of production, changes in parameter values that favor the 
poor push up the shares of the commodities of most relative importance in SSA and, as a 
result, regional shares move towards SSA. The variable to which the analysis is most 
sensitive is that related to threshold income, ‘z’. Not only does lowering the threshold move 
some large producers off the list, it reduces the importance of countries at the top of the 
remaining list, with obvious positive consequences for the poorest countries and their 
commodities. 
Turning now to the two remaining dimensions of sensitivity analysis, increasing the 
weight given to female producers and to rural populations, the results of sensitivity analysis 
are in comparing the Base Model of Column 3 with Columns 9 and 10. Looking first at the 
result of increasing the weight for women, there is little difference for sectors, a modest 
increase for SSA and, surprisingly, a larger increase for Latin America. As for sectors, the 
differences from the Base Model are small except for livestock, where the share increases. 
Where more weight is given to rural than to urban populations, the livestock sector 
gains a bit with other sectors losing share. For regions, SSA gains a bit; LAC, as by this time 
the region’s heavily urbanized countries are no longer in the list, gains more, while WANA 
and Central Asia lose share modestly. In crops, there are but minor changes. 
For both parameters, TAC has concluded that, at its level of generality, the extra 
weights make little difference in the shares to regions, sectors, and commodities. This could 
be a consequence of the fact that highly aggregated data were used or that the activities 
involving the CGIAR are so widely distributed that what the weights add in one place is 
offset in another, among other things. This is not to say that the CGIAR has little special to 
offer to the two groups, rather that at the level of activities and co&modities there is little 
evidence to suggest strategies specifically favoring females or rural people over the strategies 
otherwise pursued. However, at the level of the centres, where the focus is on more specific 
themes--e.g., on several differing classes of maize rather than on all maize--there might well 
be opportunities to favor females and rural populations. TAC will continue to assess the 
extent to which centres are considering these possibilities as they plan. For the current 
situation, see TAC Commentaries on MTPs for more on this theme. 
Sectors 
_ - ~’ 53 hares 
,” 
SEI\;I$!TlVlTY ANALYSIS OF 2010* BASE MODEL: VARIABLES ~Q’Tib’ 
“““. 
.?%3’ :. gio ?(I1 0’ : ., ;., .’ 
Valu& Values Base 
& 
lncpme Gini & Income Exponent Proc&erS Rtirkiiurb$ri 
MO&I Coefficients Growth Growth Threshold for Poverty Gender ,Di$tritutibti : .“, 
‘I .;‘: 2, 3 4 5 6 7 8 ,‘p’ $0, ‘. :, 
Crops 
Livestock 
Forestry (‘I 
bhery 
\lotes to columns: 
50.5% 51.9% 50.4% 49.6% 51.4% 50.9% 47.6% 49.2% 50.5% 50.5% 
21.8% 22.1% 21.0% 21.1% 20.6% 20.6% 21.8% 2 1 .I % 20.9% 20.9% 
20.4% 19.9% 23.1% 23.8% 22.4% 22.9% 25.3% 24.2% 23.1% 23.1% 
7.2% 6.1% 5.6% 5.6% 5.6% 5.6% 5.4% 5.5% 5.5% 5.6% 
I”‘: 1993: Production value CGIAR commodities, 1992-94 production at 1990 lnt’l commodity prices in dollars (FAO data) except for forestry and fisheries, 
!: 2010: Future value CGIAR commodities, 2010 forecast of production valued at 1990 Int’l relative prices except for forestry and fisheries. 
I: 2010*. Base model: Same as 2 but weighted for country poverty indicator: (~-w/z)~~~~“~“‘, where w= (I-G)y, G is the Gini coefficient, 
y is 2010 income forecast at purchsing power parity, z is an upper bound on y. For the base model, z=9,000 and exponent =2. 
I: As in 3 but with GINI coefficients in the poverty modifier reduced by 50% 
j: As in 3 but with 1995-2010 income growth rates above 0% reduced by 25%. 
i: As in 3, but with GINI coefficients reduced by 50% and 19952005 income growth rates reduced by 25%. 
I: As in 3, but with 2010 income threshold (z) reduced to 6000 PPP $/cap 
$: As in 3, but with exponent for poverty depth raised to 3 (giving more emphasis on depth of poverty). 
3: As in 3, but with females producers given 25% more weight than male producers. 
IO: As in 3, but with rural people given 25% more weight than urban populaiton. 
i) Values for tree products are thought to be significantly overestimated relative to other products. Given that, Forestry’s share is 
is probably overstated. More reliable estimates are not available. 
.,.. .,.. - ____......_ - ..__.....__....... -_ .-- _........ ~. .._ _~. 
TABLE A2.2: CGIAR CQMMODITl,ES:: ‘j?S2’ ‘A?0 2010 PROD&JCTJ$l VALUES, AND SENS!TIVITY ANALYBIS TO MODIFIERS 
., ,......... ,... 
Commodities 
Banana and Plantain 
Barley ‘,‘. 
#Beans 
Cassava ” ; 
Chickpea ‘. 
Coconut 
Cowpea 
Groundnut ,‘,’ 
Lentil 
Maize 
Millet ‘, ‘,.... 
Plgeon pea ,’ ‘, 
Potato : 
Rice 
Sorghum 
Soybean “I ‘, 
Sweet Potato ‘, 
Wheat 
Yam ,’ ” 
“’ ‘. 
Subtotal Crops .’ 
Beans 
ss v  
Livestock ” 
Forestry “” 
Fish 
.‘. 
“’ ‘. Cbmmoditjl Shares of Grand Total 
1993 2010 2010* S,ENS/T/VlTY ANALYSIS Of 2OlQ’BA.X i’vlODE:L: VARIABLES TESTED 
WUW. Valu& Bask Gini Income Gini& Income Exponent Producers j?ural/&b& 
Model, Coefficients Growth Growth Threshold for Poverty Gender :. Dist+ut[on 
1 .'..2 " 3 4 ii 6 7 t3 9 IO 
2.4% 
0.8% 
1.6% 
2.0% 
1.1% 
0.9% 
0.1% 
2.3% 
0.2% 
5.5% 
0.8% 
0.4% 
2.0% 
17.1% 
1.0% 
2.6% 
1.8% 
7.4% 
0.7% 
50.5% 
21.9% 
20.5% 
7.2% 
2.5% 
0.8% 
1.7% 
2.0% 
1.2% 
0.7% 
0.2% 
2.8% 
0.3% 
5.8% 
0.7% 
0.4% 
1.9% 
17.7% 
1.1% 
3.5% 
1.5% 
7.0% 
0.6% 
51.9% 
22.1% 
19.8% 
6.1% 
2.6% 
0.6% 
2.0% 
2.8% 
1.3% 
0.7% 
0.4% 
3.2% 
0.3% 
4.6% 
1.1% 
0.5% 
1.6% 
16.9% 
1.3% 
2.5% 
1 0% 
5.9% 
I .O% 
50.4% 
21.0% 
23.1% 
5.6% 
2.6% 
0.5% 
2.1% 
3.1% 
1.4% 
0.7% 
0.5% 
3.4% 
0.3% 
4.0% 
1.3% 
0.6% 
1.5% 
16.9% 
1.5% 
1.6% 
0.8% 
5.6% 
1.1% 
49.6% 
21.0% 
23.8% 
5.6% 
2.6% 
0.6% 
2.0% 
2.6% 
1.3% 
0.7% 
0.4% 
3.2% 
0.3% 
5.0% 
1.1% 
0.5% 
1.7% 
17.5% 
1.2% 
2.6% 
1.3% 
6.3% 
0.9% 
57.4% 
20.6% 
22.4% 
5.6% 
2.5% 
0.5% 
2.0% 
2 8% 
1.3% 
0.7% 
0.4% 
3‘4% 
0.3% 
4.5% 
1.2% 
0.6% 
1.6% 
17.6% 
1.4% 
1.8% 
1.1% 
6.1 % 
1 .O% 
50.9% 
20.6% 
22.8% 
5.6% 
2.7% 
0.4% 
2.3% 
3.6% 
1.4% 
0.7% 
0.6% 
3.6% 
0.2% 
3.0% 
1.6% 
0.7% 
1.4% 
15.9% 
1.8% 
0.7% 
0.4% 
4.7% 
1.4% 
47.6% 
21.8% 
25.2% 
5.4% 
2.7% 
0.5% 
2.2% 
3.1% 
1.3% 
0.7% 
0.5% 
3.3% 
0 2% 
4.2% 
1.3% 
0 6% 
1.5% 
16.2% 
1.4% 
2.2% 
0.8% 
5.3% 
1.1% 
49.2% 
21.1% 
24.1% 
5.5% 
2.6% 
0.6% 
2.0% 
2.9% 
1.3% 
0.7% 
0.4% 
3.2% 
0.3% 
4.7% 
1.1% 
0.5% 
1.6% 
16.9% 
1.3% 
2.5% 
1.1% 
5.9% 
1 .O% 
50.5% 
20.9% 
23.1% 
5.5% 
2.5% 
0.5% 
2.0% 
2.8% 
1.3% 
0.7% 
0.4% 
3.2% 
0.3% 
4.6% 
1.2% 
0.6% 
1.6% 
17.1% 
1.3% 
2.4% 
1.1% 
5.9% 
1 .O% 
50.5% 
20.8% 
23.0% 
5.6% 
Notes to columns see T 1 
“I This is a global value for Soyabean. CGIAR only works on soya in Africa, with about 3% of global lolal. 
“” Forestry values are thought to be overeslimaled. See poles to Columns in Table 1. 
Regional Shares 
..I993 2010 qo1 q* SElVSITiVlTY ANALYSIS OF 2010*J3ASE MODEL. VARlABLES TESTED 
Values Values Base @ni Income Gini 8, Income Exponent Producers Rur&Uib& 
Model Coeff. Growth Growth Threshold for Poverty Gender Disttibuti& 
? 2 3 4 5 6 7 a 9 ‘id ,’ .‘, 
TABLE A2.3: CGIAR COMMODITIES: 1993 AND’ ‘2010 PRODUCTION VALUES, AND SENSITIVIT’~ ANALYSIS TO MODff-IERS 
““.” 
qegions 
sub-Saharan Africa 
Wa 
.atin America arid Caribbean 
Nest Asia and North Africa 
Zentral Asia 
12.1% 14.6% 26.5% 31.6% 24.2% 28.1% 39 8% 31.4% 27.1% 26.9% 
60.4% 58.5% 55.1% 55.5% 57.7% 58 7% 50 9% 52.3% 55.0% 55.9% 
19.0% 18.6% 11.9% 7.1% 11.4% 7 2% 4.4% 10.9% 11.4% 11 .O% 
6.1% 6.0% 4.1% 3.4% 4.2% 3.6% 2.7% 3 3% 4.0% 4.0% 
2.5% 2.4% 2.3% 2.3% 2.4% 2 4% 2.3% 2.1% 2.4% 2.2% 
dotes to columns: 
1993: Production value CGIAR commodities, 1992-94 production at 1990 Int’l commodity prices in dollars (FAO data) except for forestry (‘I and fisheries. 
I. 2010, Future value CGIAR commodities, 2010 forecast of production valued at 1990 Int’l relative prices except for forestry and fisheries. 
1’ 2010’, Base model: Same as 2 but weighted for country poverty indicator: (I-w/z)~~~~“~“~, where w= (I-G)y, G is the Gini coefficient, 
y is 2010 income forecast at purchsing power parity, z is an upper bound on y. For the base model, z=9,000 and exponent =2. 
As in 3 but with GINI coefficients in the poverty modifier reduced by 50% 
I As in 3 but with 19952010 income growth rates above 0% reduced by 25%. 
I As in 3, but with GINI coefficients reduced by 50% and 19952005 income growth rates reduced by 25% 
‘, As in 3, but with 2010 income threshold (z) reduced to 6000 PPP $/cap 
; As in 3, but with exponent for poverty depth raised to 3 (giving more emphasis on depth of poverty) 
I. As in 3, but with females producers given 25% more weight than male producers. 
O- As in 3, but with rural people given 25% more weight than urban populaiton. 
’ Values for tree products are thought to be significantly overestimated relative to other products. Given that, Forestry’s share is 
IS probably overstated. More reliable estimates are not available. 
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Commodity 
Banana and Plantain 
Barley 
Beans 
Cassava 
Chickpea 
Cocon-ut 
Cowpea 
Groundnut 
Lentil 
Maize 
Mil-let 
Pigeonpea: 
Plantain 
I 
1 2. .:.3 4 5 
TABLE A-2.4: CGIAR COMMODITIES;. 201:0* BASE.MIIIODEL - REGIONAL SALES.:BY COMMODITY 
Reg&a\.Shares of Comnk&&T~tal. 
Region SSA Asia. tic. WANA Cent: Asia 
Pota& 
Rice.1 
Sorcjhum 
soy&n:4i~~ : ’ 
+ieet pot+ 
Wheat 
47.9% 
10.8% 
30.6% 
77.3% 
7.2% 
11.8% 
98.9% 
26.7% 
5.0% 
25.9% 
63.2% 
16.5% 
91 .I% 
7.6% 
5.4% 
62.0% 
2.3% 
12.0% 
2.8% 
97.6% 
21.0% 
21.8% 
44.1% 
20.6% 
30.9% 
12.5% 
51.8% 
8.5% 
80.8% 
83.6% 
0.7% 
70.9% 
65.8% 
48.6% 
35.7% 
82.9% 
1 .I % 
69.5% 
89.3% 
31.4% 
29.7% 
85.4% 
75.0% 
0.4% 
63.7% 
48.9% 
39.6% 
65.4% 
20.6% 
3.5% 
16.0% 
14.2% 
0.2% 
4.6% 
0.3% 
1.9% 
1.6% 
20.8% 
0.0% 
0.7% 
7.8% 
7.8% 
3.8% 
3.4% 
67.4% 
2.5% 
2.3% 
2.1% 
10.0% 
14.6% 
14.2% 
9.7% 
0.7% 
44.2% 
1.6% 
0.0% 
10.4% 
0.0% 
0.1% 
0.5% 
27.7% 
3.9% 
0.5% 
0.0% 
0.0% 
10.4% 
1.1% 
3.1% 
0.6% 
0.1% 
13.1% 
0.0% 
3.8% 
8.0% 
1 .4% 
3.6% 
0.0% 
29.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.8% 
0.6% 
0.0% 
0.0% 
4.7% 
0.3% 
0.1% 
0.0% 
0.0% 
6.8% 
0.0% 
1.5% 
6.7% 
0.6% 
0.7% 
Notes to columns see Table 1 and Table 3 
(0 This is a global value for Soyabean. CGIAR only works on soya in Africa, with about 3% of global total 
(“’ Forestry values are thought to be overestimated. See notes to Columns in Table 1. 
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Rice 
Wheat 
Maize 
Barley 
Sorghum 
Millet 
Cassava 
Potato 
Sweet potato 
Yams 
Banana 
Plantain 
Chickpea 
Cowpea 
Pigeanpea 
Lentil 
Beans 
Pu.lses 
Soybean 
Groundnut 
Coconut 
Beef&Buffalo meat 
Sheep&Goat meat 
Milk: total- 
Eggs, hen 
bland: catCh 
inland- culture. lt re. 
Marine:catch .. 
Marine culture 
Food.fish : 
Charcoal . . 
Fuelwood’ 
Roundwood 
I Notes: 
‘composite price, “imputed price 
1) Prices used in current analysis, Prasada Rao. FAO Stat&tics Division, 
unpublished data 
lnternational~ : Price 
Price,-$Imt US$Cmt 
I:989191 ” 1’987189 ” 
292 284 
144 144 
124 104 
114 128 
124 93 
158 132 
68 66 
110 180 
76 82 
137 105 
154 150 
96 144 
785 339 
266 591 
723 393 
547 489 
539 591 
555 * 
234 265 
491 585 
106 143 
2226 * 1458 
2099 * 1652 
268 * 306 
1005 840 
785 ** 763 
1517 ** 1474 
658 ** 639 
1606 ** 1561 
938 * 
182 ** 182 
55 ** 41 
113 ** 131 
2) Prices used In 1992 analws 
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ANNEX III 
1. CROPS 
1.1. Background 
Crops and their products provide about 50% of the total value of production of 
agriculture, forestry and fisheries in developing countries. In Asia this share amounts to 
58%, in sub-Saharan Africa 38%, in Latin America and the Caribbean 36%, in West Asia- 
North Africa about 49%, and in Central Asia about 32%. 
Research to improve the productivity of the most important food crops in developing 
countries has been the central theme of the CGIAR since its inception. The CGIAR has a 
multidisciplinary research approach to increasing crop productivity. The research has four 
main objectives: to increase yield potential; to narrow gaps between potential and actual 
yields; to improve yield stability; and maintenance research to prevent the erosion of attained 
yield levels. Crop productivity research in the CGIAR consists of two sets of activities: 
germplasm enhancement and breeding, and cropping systems research. These two sets of 
activities fall into one of the five major “undertakings” called “increasing productivity”. 
Germplasm enhancement and breeding include: pre-breeding activities; the incorporation of 
primitive and novel germplasm into useful material for breeding purposes; and germplasm 
evaluation and conventional breeding. Cropping systems include: plant nutrition; plant 
protection and pest management; seed production; and postharvest technology. 
The payoff to crop productivity research in the CGIAR has been large, and the 
impact of research on rice and wheat has been particularly impressive (Anderson et al., 
1988).’ Significant farm-level impact has also been achieved through research on maize, 
millet (particularly in India), groundnut (in India), cassava and phaseolus beans. Although 
encouraging progress in the development of technology for the other crops has been 
achieved, evidence of impact is still largely anecdotal. Progress has been particularly slow 
for grain legumes. 
This section discusses important factors for assigning CGIAR priorities to particular 
crops. For each crop under consideration, the importance of the commodity in the diet and 
the production system, research opportunities and history, the strategic breeding goals, and 
the role of the CGIAR hitherto are highlighted. 
TAC acknowledges the importance of mixed cropping systems and the difficulty of 
allocating priorities to the crops involved, which are often of minor importance globally but 
can play a significant role in particular farming systems. In addition, for many crops, 
particularly roots and tubers, food legumes and vegetables, the database is weak. Estimates 
on their value of production and yield levels are often crude guesses, and in a quantitative 
analysis these crops may, therefore, get a lower priority ranking than they merit. 
I Anderson, J.R., R.W. Herdt and G.M. Scobie, 1988. Science and Food: the CGlAR 
and irs parmers. Published for the CGIAR. World Bank, Washington D.C. 
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1.2. Cereals 
1.2.1. Rice 
Globally, rice is the most important crop in terms of its contribution to human diets 
and value of production. Rice provides between 35% and 80% of the calories consumed by 
3.3 billion people in Asia, and 8% of food energy for 1 billion people in sub-Saharan Africa 
and Latin America and the Caribbean. 
Of the 146 million ha harvested globally in 1994, about 142 million ha were in 
developing countries, producing 506 million tonnes of paddy. Asia is the primary producer, 
accounting for 94% of production in developing countries. Latin America and the Caribbean 
accounts for 4%, West Asia-North Africa for 1.5%, and sub-Saharan Africa for less than 1%. 
Production in Central Asia accounts for less than 0.2% of the developing world’s harvests. 
Only about 4% of world rice production is traded on the international market; most 
countries rely almost entirely on domestic production to meet their demand. A striking 
exception to this is in sub-Saharan Africa where 35% of total rice consumption is derived 
from imports. Price formation on the international market is heavily influenced by subsidies 
and other protective measures. In West Africa and Latin America, rice is a relatively new 
staple in the diet. Per caput consumption in West Africa has doubled over the past two 
decades, and continues to grow by 2% annually, while in Latin America it has increased by 
about 20%. 
Rice production increased in varying degrees in all developing regions by an 
average of 2.7% annually during the 1968-80 period, but since then, the growth has 
decelerated to 1.5% per year. West Africa saw the highest rates of increase during the 1980s 
at 8.5% annually. About three-quarters of the increase can be attributed to higher yield levels 
in irrigated rice in Asia, attained through the widespread adoption of high-yielding varieties, 
fertilizer and irrigation. Production increases in Latin America and the Caribbean resulted 
largely from the spread of new varieties. However, in sub-Saharan Africa and West Asia- 
North Africa they resulted from an increase in the area cultivated rather than from increases 
in yields. In West Africa, although yields grew at 1.9% per annum during the 1980s area 
increases still represented fully 75% of the overall production growth. 
Over the last 25 years, the rice areas in Asia showed a mean yield increase of 62% 
(from 2.26 to 3.73 t/ha). However, yields vary widely between countries in all developing 
regions. For example, in Asia, the average yield of rice in India, which has one-third of the 
region’s rice area, is only 2.82 t/ha, whereas it is 5.87 t/ha in China, which also has about one 
fourth of the region’s rice area. 
Significant advances in rice production have been made over the past two decades in 
Latin America and the Caribbean (LAC). About 240 new rice varieties were released for 
flooded environments, with 40% coming from crosses made at CIAT, 13% at IRRI and 
almost all of the rest have parentage from IARCs’ progenitors. Modem semi-dwarf rice 
varieties now account for more than 90% of all flooded rice production, itself representing 
70% of total rice production in the region. Average yields in flooded areas have risen from 3 
tonnes per hectare in the mid 1960s to 4.5 t/ha in 1990. 
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Total rice area fell from 8.5 million ha in 1976 to 6.4 million ha by 1996, as the 
upland rice area was reduced by more than 50%, i.e., from 5.8 to 2.8 million ha, due to 
stagnant upland rice yields (at 1.3 tonne/ha) compared to the already mentioned rapid 
increases in irrigated rice. Therefore, rice production shifted from the fragile environments 
of the savannas and the forest margins, particularly in Brazil, to the more stable irrigated 
production systems. 
In the two last decades, regional rice production went up from 15 million tonnes to 
20 million tonnes, allowing Latin America and the Caribbean to remain largely self-sufficient 
in rice consumption. With rice prices falling by 40% in real terms over the period, consumers 
have benefitted greatly. Rice is well established as a “wage good”, and the crop has become 
the most important source of calories and proteins for that 20% of the region’s population 
with the lowest incomes. Rice is preferred by the poor because it is cheap, nutritious, 
appealing, easy to prepare, and easy to store and transport. Rice is particularly important 
from the standpoints of growth and equity. 
If past trends in demand continue, world rice production will need to increase by 
2 1% by 2005, and by 65% by 2025 (1.7% annually). While Asia has achieved marginal self- 
sufficiency in rice for the present, further increases through higher yields or increased 
cropping intensity will be necessary to keep pace with demand. The leading rice-growing 
countries in Asia will need to increase their rice production by 100% by 2025 (2.3% 
annually). 
These escalating demand levels will require a concerted research effort to continue 
the development of improved technologies for production. To date, the payoff from CGIAR 
investments in rice research has been large. The internal rate of return from international rice 
research over the last 30 years can reach at least 80%, and during this period the new rice 
varieties allowed for an increase in rice production which was sufficient to feed about 600 
million more people (IRRI, 1991).2 The impact of new technology has so far been confined 
primarily to irrigated areas - which make up some 53% of the world’s harvested rice area - 
and to favourable rainfed areas. Further research must be conducted for these areas to protect 
and build on what has already been achieved. Recent work at IRRI has given strong 
indications that the high yield levels obtained on farms with favourable management 
conditions are not sustainable due to a variety of factors such as poor quality of irrigation 
water, the lack of micronutrients, and the vulnerability of improved varieties to pests and 
diseases. In order to meet the problem of yield erosion, further efforts in maintenance 
research, as well as in lifting the yield ceiling, will be required. However, if rising demands 
are to be met, other rice-growing systems will also have to receive attention. These include: 
shallow rainfed rice, which accounts for almost one-third of the harvested area in Asia; deep- 
water and floating rice, which accounts for about 13% of the harvested area in Asia; and 
dryland or upland rice, which accounts for 75% of the harvested area in Latin America and 
the Caribbean and 50% of that in sub-Saharan Africa. 
IRRI, 1991. A Continuing Adventure in Rice Resem-ch. IlUU Annual Report 1990-91. 
IRRI. Los Bafios. 
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In 1983, 25% of total CGIAR allocations were spent on rice. In 1985, TAC 
recommended that the overall effort for rice be reduced and that the existing shift in research 
emphasis away from applied research on irrigated systems be reinforced. TAC considered 
that the CGIAR System’s future efforts on rice should concentrate more on non-irrigated 
systems, and in basic research on irrigated rice in collaboration with specialized institutions. 
These recommendations reflected the successes that had already been achieved in 
rice research, especially in the more favourable environments. Today, more than two-thirds 
of the rice lands of developing countries are planted with high-yielding modem varieties. 
Furthermore, the CGIAR System’s collaboration in rice research has significantly 
strengthened many national research programmes, allowing them to assume an increasingly 
large share of the responsibility for research. This is particularly true of some of the largest 
rice producing countries, e.g., India, Thailand, the Philippines, Bangladesh, China and Korea. 
Non-irrigated wetland and dryland rice systems comprise almost half the global area 
under rice. The production constraints of these systems are more complex than those of 
irrigated rice because of lack of control in water management and a more limited knowledge 
base for research. Therefore, in Latin America and the Caribbean, as well as sub-Saharan 
Africa, CGIAR emphasis has shifted to dryland and rainfed lowland rice research. However, 
in LAC the Latin American Irrigated Rice Fund, mainly supported by the private sector and 
IARCs, has been created, to ensure continuity in rice research activities, and particularly on 
breeding, complementing CIAT’s efforts at the regional level. This process clearly shows 
that Latin American rice producers are aware of the value and innovative effects of new 
technologies. 
The 1986 TAC recommendation for the movement towards basic research and to 
target more difficult environments was made in the belief that the exploitation of genetic 
diversity was fundamental to achieving higher and more stable yields, resistance to major 
pests and disease, and better drought tolerance. For both irrigated and non-irrigated rice, it 
will be necessary to develop new and better breeding techniques, to increase knowledge of 
the factors determining resistance and tolerance, to raise yield potential by using 
biotechnology and to exploit genes from species closely related to 0. Sutiva. The CGIAR 
System should therefore emphasize strategic research. In so doing it will catalyze and 
support basic research in other institutes, and play an active role in encouraging the 
application of new techniques to the rice production problems of developing countries. 
In 1992, TAC recommended a continuation of current levels of CG investment in 
rice research, but with a shift in focus towards more strategic germplasm research necessary 
to lift the yield ceiling of the crop, and to sustain current yield levels. 
In considering future priorities for rice research, TAC has noted the substantial 
impact obtained fi-om CGIAR efforts in rice research, in Asia, Latin America and the 
Caribbean and West Africa. The future of rice research holds exciting challenges and 
opportunities. Rice research aims at making significant contributions to environmental goals 
such as the protection of tropical forests and reduction in agrochemical use, as well as in 
feeding people through devoting its efforts to the development of improved rice genepools 
and integrated crop management. 
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TAC notes that while high returns from investment in rice have been obtained, 
according to congruence analysis, the CGIAR is under-investing in rice. The Inter-Centre 
Review of Rice recommended that the share of CGIAR resources allocated to rice research 
should not be reduced and also recommended a redistribution of its regional allocation. The 
Rockefeller Foundation’s programme on rice biotechnology has transferred knowledge on 
genome mapping and gene characterizations. In addition, the CGIAR’s efforts in rice 
research have allowed for both a strengthening of applied rice research in national research 
systems, as well as the development of an outstanding international rice research capacity. 
While there is also strong bilateral research capacity on selective aspects of rice 
improvement, an international effort on the genetic and ecological improvement of the 
different tropical rice production systems remains necessary for a crop of crucial importance 
to many of the poor in all developing regions. The CGIAR’s efforts to address threats to 
sustainability of rice production in favourable environments, to raise yield ceilings and total 
factor productivities in favourable and unfavourable environments, to engineer new plant 
types, to broaden the genetic base by introgression of genes from diverse sources including 
transgenic lines, must continue to be at the base of the future increases in rice productivity 
and output. 
1.2.2. Wheat 
After rice, wheat is the single most important food source in the developing world. 
It has a special importance in West Asia/North Africa, as well as Central Asia where it is 
contributing more calories to diets than all other cereals combined. Wheat is higher in 
protein content than almost all other cereals. Within wheat, a distinction can be made 
between durum and bread wheats, and between bread wheats, winter, facultative and spring 
wheats. Durum wheat accounts for 5% of developing country wheat production, and 80% of 
it is grown in West Asia-North Africa. 
In 1992/94, developing countries accounted for 45% of world wheat production 
(551 million t) and 46% of world wheat area (219 million ha). Half the total increase in 
production in the 1970s and 70% in the 1980s came from the developing world. CTMMYT 
varieties now cover at least 50 million hectares and account for 70% of improved varieties. In 
1992194, Asia accounted for 67% of the developing world’s production (39% in China), West 
Asia-North Africa for 19%, Latin America and the Caribbean for 7%, and sub-Saharan Africa 
for less than 1%. The region Central Asia contributes about 6.5% of the developing world’s 
total. 
Wheat production in the developing regions as a whole increased by 5% annually in 
the 1970s and by 4.3% in the 1980s. The five largest producers - China, India, Turkey, 
Pakistan and Argentina - raised production at an average annual rate of 5.4% in the 1970s and 
4.3% in the 1980s largely through yield increases. In the remaining developing countries, 
the growth rate was only 1.5% during the 197Os, but increased to 3% during the 1980s. 
Trends in yield levels over the past two decades have varied considerably. China 
experienced an increase of 75% in the 1970s and 49% in the 1980s; India 25% in the 1970s 
and 45% in the 1980s; West Asia-North Africa 35% in the 1970s and 16% in the 1980s sub- 
Saharan Africa 55% in the 1970s and 38% in the 1980s; Latin America and the Caribbean 
37% in the 1980s. lmproved varieties and associated technologies have had a major impact 
on wheat production in the developing world. causing an absolute yield increase from 1.64 
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t/ha to 2.23 t/ha in the past decade. Today, some 60% of the wheat lands in developing 
regions are sown with modem varieties. 
Wheat imports by developing countries doubled in the 1970s and further increased 
substantially in the 1980s. Many countries financed their purchases of wheat with limited 
foreign exchange, indicating the high priority assigned to wheat as a food. Even the countries 
that produce wheat have become more reliant on imports during the past two decades. 
Among countries consuming 100,000 tonnes or more annually, per caput wheat imports 
declined only in Turkey, India, Pakistan, Egypt and Zimbabwe. 
Growth rates in consumption are closely linked to rising incomes and urbanization. 
The correlation with rising incomes reflects not only greater overall food consumption, but 
also a switch to wheat in preference to other starchy staples, and the use of wheat as animal 
feed. In West Asia-North Africa, where wheat originated, consumption is high at all income 
levels and in both rural and urban areas. Other factors contributing to increased wheat 
consumption are the lagging production of many other staple foods; and food aid and pricing 
policies, which lower wheat prices and create a bias in favour of wheat products. 
For the developing regions as a whole, the annual demand for wheat is projected to 
grow at 3% over the coming decade. Demand will rise particularly rapidly in sub-Saharan 
Africa, at 5.1% per annum, and at 2.9% in other regions. 
Expansion in wheat area has declined from 1.7% per year in the 1950s to under 1% 
currently, and is projected at 0.8% in the future. Consequently, wheat yields will need to rise 
by 2.2% each year to meet the projected demand growth of 3%. Semi-dwarf wheat varieties 
are already sown in most of the wheat area and fertilizer applications are relatively high on 
much of the irrigated land. However, in most developing countries absolute yields are still 
comparatively low, less than half the average yield in Europe. Even the current yield levels 
of the five largest producers cannot be considered high: China, 3.45 t/ha; India, 2.36 t/ha; 
Turkey, 1.99 t/ha; Pakistan, 1.94 t/ha; and Argentina, 2.14 t/ha. 
Diseases, insect pests and environmental stresses, especially drought, are important 
constraints, but they are not the only ones: crop and water management, socioeconomic 
factors and the policy environment are equally important for achieving further sustamable 
increases in yield. The impact of CGIAR investments in wheat research has been impressive. 
Varieties to which CIMMYT has contributed, now cover about 47 million ha, and between 
50% and 70% of improved wheat varieties released during the last 30 years have been based 
on crosses made by CIMMYT. 
In the West Asia-North Africa region, where most of the wheat is rainfed (12.5 
million ha of bread wheat grown under drought conditions representing 63% of global area of 
bread wheat grown in developing countries under drought), winter rainfall is low and erratic 
and crop yields are limited by biological and environmental constraints as well as by 
management and socioeconomic factors. In this region ICARDA works with CIMMYT to 
improve durum and bread wheat in mild- and cold-winter areas. Except in Turkey, research 
in this region has not addressed the needs of high elevation areas, which require winter or 
facultative wheat varieties with tolerance to a range of environmental stresses, including cold. 
In the lowland areas of the West Asia-North Africa. CIMMYT and ICARDA varieties of 
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bread wheat and durum are now widely grown in countries such as Egypt, Sudan and Syria, 
having a major impact on production. In this region, tolerance to heat, moisture stress and 
salinity, as well as to cold and both pests and diseases, are required. 
For the lowland inigated areas of the semi-arid tropics and sub-tropics with summer 
rainfall, where the crop is grown during the cool season, varieties with better tolerance to 
relatively high temperatures are required. Aluminium toxicity is a constraint to bread wheat 
production in large areas of highly leached acidic soils in the subhumid and humid 
subtropical areas of southeast China. For the higher elevation areas of the cool tropics and 
sub-tropics with summer rainfall, spring wheat varieties with better adaptation to biotic and 
abiotic stresses are required. According to the ACIAR analysis, the highest payoff from 
future investments in wheat research can be obtained in the warm and seasonally dry 
sub-tropics with summer rainfall, and in the cool sub-tropics. 
In its 1986 assessment of priorities, TAC considered the importance of wheat as a 
food crop and the increasing reliance of developing countries on wheat imports. It also 
considered the strong research programmes on wheat in developed countries and the growing 
strength of national programmes in Latin America, Turkey, India, Egypt and China, as 
evidenced by the remarkable yield and production increases achieved in those countries 
during the 1970s and 1980s. The well organized international wheat trade, the export 
capacity of some developing countries, and the increasing demand for wheat in countries with 
unfavourable environments for its production make the concept of self-sufficiency 
inappropriate for many areas. 
In 1986 TAC considered that the trend of the centres concerned to transfer a number 
of research functions to national systems while continuing to provide them with technical 
support was reasonable and should be accelerated. This led to the recommendation that the 
System’s overall efforts in wheat research should be gradually reduced by 10% over the 
following five years. TAC also recommended that research should concentrate on increasing 
production on marginal lands, including those in tropical areas. 
The payoff from investment in wheat research has been very high, but further efforts 
are required to sustain the increased yield levels achieved. In 1992, TAC recommended a 
continuation of CGIAR efforts at current levels, but noted that in the long term the priority of 
wheat was likely to decline given the growing importance of alternative sources of supply. 
There are interesting futures for the science of wheat which will relate to the use of 
marker-aided selection that will accelerate opportunities for making the yield improvements 
that are clearly very necessary. Although there is a great deal of research on wheat in the 
North and in Australia, much of it is not closely relevant to improving wheat production of 
resource-poor farmers in tropical marginal areas, nor to raising yield ceilings and total factor 
productivity of wheat in favourable tropical environments. There are new opportunities for 
significant breakthroughs in disease resistance through new science on wide crosses. 
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1.2.3. Maize 
Among the food crops, maize ranks third after rice and wheat both in terms of 
calorie contribution and in terms of value of production. For the 1992 to 1994 three-year 
average, developing countries produced an estimated 43% of world production (522 million 
t) from about 84 million ha (66% of total maize area). The crop is grown in all the 
developing regions. Of the total for all regions, China alone accounts for 44% and the rest of 
Asia for 14%, Latin America and the Caribbean for 30%, sub-Saharan Africa for 8%, West 
Asia-North Africa for 4%, and Central Asia for about 0.5%. 
Where grown for human food, maize is an important source of calories for the poor. 
The crop is widely grown in mixed cropping systems by subsistence farmers. For all 
developing countries, annual per caput human consumption is only 20 kg, but in Latin 
America and the Caribbean (the homeland of maize) it is 80 kg, and in sub-Saharan Africa 60 
kg; in some countries of both regions, per caput human consumption is as high as 100 kg per 
annum. Maize provides about one-third of the mean calorie intake in these two regions, but 
little more than 5% in the other regions. Maize stover is an important byproduct in many 
countries. 
The use of maize for livestock feed has become increasingly important and now 
accounts for about 54% of consumption in developing countries. In the subtropical areas of 
South America, it is the main use, and it is important for this purpose in the rest of Latin 
America and the Caribbean, and in the West Asia-North Africa region. In the 1970s and the 
198Os, the use of maize as feed in developing countries grew by 5.3% per annum, and in Asia 
and West Asia-North Africa it grew at three times the rate for direct human consumption. It 
grew at twice the rate for food use in sub-Saharan Africa, but from a low base, so that use of 
maize for feed is still relatively low in that region. 
During the current decade, demand for food maize for the developing regions as a 
whole is expected to grow at 1.6% per year, for feed maize at 4.9%, and for food and feed 
maize combined at 3.5%. Total regional demand is projected to grow at 3.1% for sub- 
Saharan Africa, 3% for the West Asia-North Africa region, 3.8% for Asia and 3.3% for Latin 
America and the Caribbean. 
During the past decade, developing countries achieved a 22% increase in yields. 
However, this average figure masks China’s considerable gain of 50% (associated largely 
with the adoption of improved varieties) at one end of the scale, and a decline of almost 15% 
in West Africa at the other. The variation in yields per ha is equally dramatic: these range 
from more than 3 t in subtropical South America and China, through just under 2 in West 
Asia-North Africa, to about 1.6 in Central and tropical South America, about 1.5 in South and 
South-East Asia, about 1.1 in East and Southern Africa and India, and less than 1 in the other 
sub-Saharan African regions. Sub-Saharan Africa achieved some increase in production 
during the 197Os, but this was the result of an increase in the area harvested. During the 
1980s yield gains were 16% (from 1.96 to 2.28 t/ha) for the developing regions as a whole, 
12% for sub-Saharan Africa, 7% for Latin America and the Caribbean, 38% for West Asia- 
North Africa and 27% for Asia. 
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In the long term, the global pattern of use will continue to change with rising 
incomes and urbanization. Although consumers in developing countries will tend to spend 
less on maize as they switch to other foods, maize consumption will increase because of its 
increasing use as feed. In the low-income countries, particularly in sub-Saharan Africa, this 
scenario is likely to develop more slowly, and in the medium term the problem will be one of 
increasing demand for maize for human consumption against a background of declining per 
caput production. For example, in East and Southern Africa, where maize is the staple food 
and is grown on about 30% of the cultivated crop area, production will need to double by the 
year 2000 if the region is not to face massive bills for food imports. Increased production in 
sub-Saharan Africa will need to come mainly from increased yields. 
The demand for hybrid maize has increased rapidly in recent years, particularly in 
Asia and Latin America. 
The potential for increasing yields is quite high and the payoff from CGIAR 
investments in maize research has been substantial, particularly in the lowland tropics. The 
main constraints are environmental stresses (particularly drought), diseases and insect pests, 
and low levels of external inputs. Both improved open-pollinated varieties and hybrids are 
required, depending on local needs and the efficiency of national seed producers. In the 
lowland tropics, the development of better varieties and improved management practices 
relevant to farmers’ needs and constraints would contribute considerably to improved 
production. In sub-Saharan Africa, low fertilizer rates and poor management currently pose a 
greater constraint than does the availability of high-yielding varieties. In East and Southern 
Africa, where there are extensive lowland and highland areas ideally suited to maize 
production, the payoff from the development of appropriate technology for small-scale 
farmers is exceptionally high, as the case of Zimbabwe shows. In some environments with 
bimodal rainfall, short-cycle maize outperforms both sorghum and millet. 
In 1986 TAC considered that the CGIAR System’s major effort in maize research 
was justified and should be maintained over the long term, and that some additional support 
should be given in the short to medium term to accelerate the promising results from work in 
progress. The recommendation took into consideration the crop’s value as food, feed and a 
source of income for low-income groups and small-scale farmers worldwide; the projected 
increase in demand; and the expectation that strategic research could successfully address the 
constraints to higher yields in many developing countries. TAC recognized the urgent and 
specific needs of sub-Saharan Africa and recommended a shift of effort to those areas where 
maize is the staple food. 
In future, for sub-Saharan Africa, emphasis should be placed on development of 
maize-based cropping systems which utilize the available resources efficiently, maintain 
long-term productivity of the lands, and minimize postharvest losses. Varieties with 
improved nitrogen and water-use efficiency, resistance to parasitic plants (Strigu spp.), and 
resistance to storage pests (weevils and pathogens) are required for these systems. End-user 
requirements must be considered in breeding programmes in order to increase processing 
efficiency and the recovery of end products. This should enhance adoption of higher-yielding 
improved varieties. 
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In sub-Saharan Africa as a whole, perhaps one of the greatest constraints to 
increased maize production are Striga spp., particularly Striga hermonthica and Striga 
asiatica. These obligate root parasites frequently cause yield losses on cereals of more than 
50%, and in many areas infestation has become so severe that cereal production has been 
abandoned. Maize is particularly susceptible to parasitism and yield loss. Control of Striga 
spp. under African farming conditions is a complex problem. Whilst host-plant resistance 
can contribute, sustainable control can be achieved only by integrating several control options 
into diverse cropping systems that involve not only maize, but also other cereals, legumes, 
roots, tubers, and vegetables. In this regard, legume rotations which have major effects on 
controlling the parasites, and additionally provide food and improve soil fertility, have 
tremendous potential. Maize resistance to the parasite can contribute to Striga spp. control. 
However, for this option to be realized, improved Striga-resistant high-yielding maize 
cultivars which farmers prefer for their cropping systems, even in the absence of Striga 
pressure, and which have consumer acceptance, need to be available. Use of Striga-resistant 
maize and any associated parasite control cannot be sustained without meeting this 
prerequisite. 
In 1992, TAC recommended maintaining current efforts in maize research, but noted 
the rapidly growing involvement of the private sector in the maize industry, making a 
reduction of maize priority likely in the long term. TAC’s views in this regard have not 
changed, and the Committee believes that private sector investment in maize research will 
increase greatly over the next decade owing to opportunities for breakthroughs in hybrids. 
Strengthening of alternative sources of supply and the advances in science as a consequence 
of such investment are expected. In some regions, notably Africa, there will still be need for 
public research in the initial stages of the transition to private sector efforts. TAC noted that 
the transfer and use of apomixis in maize was a future possibility, and needed to be pursued. 
TAC also noted the results of the congruence analysis that suggested that the CGIAR is 
relatively over-investing in maize research. 
1.2.4. Barley 
Barley is the fourth most important cereal crop. It is grown on about 70 million ha 
and global production is 160 million t. Developing countries account for about 18% (26 
million t) of global production and 25% (18.5 million ha) of the harvested area. In most 
developing countries barley is a typical crop of poor farmers and of hostile, dry and cool 
environments. In Tibet, Nepal, Ethiopia and the Andes, it is cultivated on the mountain 
slopes at elevations higher than other cereals. In many areas of North Africa, the Near East, 
Afghanistan, Pakistan, Eritrea and the Yemen, it is often the only possible rainfed crop, and 
therefore neither the area nor the production reflect the actual importance of the crop. 
Compared with average yields of 3.7 t/ha in Europe and 3.0 t/ha in North America, 
yields average 0.8 t/ha in Africa and 1.7 t/ha in South America, 2.1 t/ha in Asia and 1.3 t/ha 
for West Asia-North Africa. West Asia-North Africa accounts for 75% of the harvested area 
in the developing regions, Asia for 1 l%, sub-Saharan Africa for 5% and Latin America and 
the Caribbean for 5%. About half of the production is in West Asia-North Africa, and one- 
fourth is in Central Asia. In no other developing regions is the crop as important relative to 
other commodities. Asia accounts for another 16% of production, China for 10% and India 
for 5%. 
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Barley grain is mostly used as feed for animals, malt and human food. Barley straw 
is used as animal feed in the Near East, North Africa, Ethiopia, Eritrea, the Yemen, in the 
Andean region and the Far East. Malt is the second largest use of barley, but the CGIAR 
System is not directly involved with improvement of malting quality. In many countries such 
as the highlands of Tibet, Nepal, Ethiopia, the Andean countries, North Africa, Afghanistan, 
India and Russia, barley is still used as human food either as bread (mixed with bread wheat) 
or for specific recipes. Developing hull-less barley with improved yield and resistance to 
common diseases offers great potential for these areas. The livestock industry accounts for 
almost one-third of the value of agricultural production in West Asia-North Africa, and the 
increasing demand for meat will mean an increased demand for barley as feed. The main 
constraints to improved production are environmental stresses (especially drought), insect 
pests and diseases, and nutrient deficiency, especially 
N & P. 
In the dry and cold areas of West Asia significant progress has been made using a 
breeding methodology developed at ICARDA and based on the use of locally adapted 
germplasm and selection for specific adaptation. This has led to the adoption of varieties in 
very dry areas where it was thought breeding cannot have an impact. Consistent yield 
increases of about 20% have been reported by farmers who adopted the new cultivars. 
Significant progress has been made in decentralizing breeding activities to North 
Africa. The same approach is now being gradually implemented in West Asia and in the Far 
East, but more needs to be done for the adoption of this breeding methodology by NARS. 
In 1986 TAC recommended that the overall allocation to barley research be reduced 
slightly, but that the effort for West Asia-North Africa be strengthened by phasing out 
research for other regions. The recommendation took into account the relatively low 
importance of barley elsewhere (excluding barley grown for malt) and the strength of many 
national agricultural research programmes. In 1992, TAC recommended maintaining CGIAR 
efforts, particularly in areas where poor farmers are heavily dependent on barley. 
The future challenge is to consolidate on past achievements and to develop a new 
methodology for introducing farmers’ participation in breeding as a way to exploit specific 
adaptation and overcome constraints to technology transfer. TAC notes that there has been 
no increase in capacity in barley science in recent years. Like research on wheat, progress 
has been made on gene mapping and tagging which offer new opportunities in barley 
breeding for stress resistance. There is also increasing use of adjacent species which can help 
in breeding for resistance. 
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1.2.5. Sorghum 
Some 70% of the world’s sorghum production (60.9 million t) and 90% of its 
sorghum area (43.5 million ha) are located in the developing regions. Sorghum is a major 
crop of the lowland semi-arid tropics with summer rainfall, where it has a special importance, 
together with millet, as a staple food for millions of very poor people in drought-prone, high- 
risk areas. In West Africa, sorghum is an important crop in the subhumid areas, where it is 
intercropped with millet, maize and cowpea. Sorghum is also an important crop in the 
medium-altitude areas of Ethiopia, and East and Southern Africa. Sorghum tends to have a 
negative elasticity of demand, and is usually substituted by other foods when income permits. 
In many areas, the stalks and foliage - used as fodder, fuel and construction materials - are as 
or more important than the grain. 
Although the average contribution of sorghum to diets may be low in most 
developing regions, in semi-arid West Africa it contributes 13% of calorie intake and over 
11% of protein, making it the second most important food commodity after millet. In India, it 
accounts for almost 6% of calorie intake, but in some selected states, e.g., Maharashtra, 
accounts for a more significant share of calories. In Latin America and the Caribbean, most 
of the crop products are used for feed. 
Of the area harvested in developing countries, the three-year average 1992 to 1994 
shows that Asia accounts for 38%, sub-Saharan Africa for 52%, West Asia-North Africa for 
8% and Latin America and the Caribbean for 12%. India, the largest single producer, 
accounts for 33% of the sorghum area in the developing regions and China for 3.5%. In sub- 
Saharan Africa, some 60% of the sorghum area is located in West Africa, the rest being in 
East and Southern Africa. However, there is little correlation between area harvested and 
production share because of the considerable regional variation in yields: these range from 
3.9 and 3.7 t/ha in Peru and China respectively to 0.95 t/ha in India and 0.9 t/ha in Western 
Africa, where many national averages are even lower. 
In the 1970s substantial yield increases were achieved in China, Latin America and 
the Caribbean, and also in India from a very low level. During the 1980s and early 199Os, 
sorghum area in Asia declined by 25% and production by 5%. The decline in area was 
mainly in India and China and was offset by further yield increases. India’s area declined by 
21% but production increased by 9% due to substantial increases in yields. The decline in 
area was not uniform, some states showing stable or increasing sorghum cultivation. China’s 
area declined by 52% and production by 27%. In sub-Saharan Africa, sorghum area has 
increased by 48% during the same period and production by 23%. In Latin America and the 
Caribbean, there was a decrease in area of 30% and in production of 25%. The pattern 
observed seems to indicate substitution of other crops for sorghum in favourable areas and 
consolidation or expansion of sorghum growing in rainfed areas that are not suitable for other 
crops. 
The world’s most urgent localized food production problems lie in drought-prone 
areas such as those of India and the Sahelian zone of Africa, where sorghum and millet are 
the staple food crops. The events of recent years have demonstrated as never before the 
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extreme vulnerability of such areas, where the effects of a series of bad years have led to 
famine and dependence on food aid. 
The main constraints to sorghum production being addressed through research are 
drought and biotic stresses. The former targets drought escape through earliness and 
evaluation of the effects of specific traits that have been associated with drought resistance. 
The latter include Strigu spp., which cause serious losses and prejudices sustainability of 
production where the land is planted to successive crops of sorghum, particularly in sub- 
Saharan Africa. Grain moulds, causing severe reduction in grain quantity and quality, are a 
problem wherever improved cultivars have been adopted in more favourable production 
environments, particularly in India. Insect pests cause substantial losses in grain yield in 
different regions -- shoot fly in the post-rainy season crop in India, midge and head bug in 
Western Africa, and stem borer in all areas. Foliar diseases are important constraints in 
Western Africa, Latin America and parts of Asia, where they affect both grain yield and 
stover quality for animal feed. 
A major objective of varietal improvement research is broadening the genetic base 
of breeding materials. This is achieved by deliberate introduction of new genetic materials 
into resistance breeding for the constraints mentioned above. It also includes development of 
broad-based populations targeting improvement of specific traits that are important for 
sorghum in many areas. The main targets are dual purpose varieties and hybrids which 
combine high yields of both grain and stover. It includes forage sorghum hybrids, as forage 
uses of sorghum are increasing rapidly in areas of Asia and Latin America. Other research 
emphasizes development of management options to mitigate the same biotic and abiotic 
stresses and their integration into management packages suitable for small-scale farmers of 
the semi-arid tropics. 
In 1992, TAC recommended maintaining CGIAR efforts, particularly in those areas 
where poor farmers were heavily dependent on sorghum. In such areas, grain mould is a 
major constraint to sorghum quality in the semi-arid tropics. Partially purified protein 
extracts from recently identified resistant genotypes were found to inhibit growth of the fungi 
involved in the disease. Efforts are underway to characterize these “anti-fungal” proteins, and 
their genetic control. 
TAC notes that there may be diminishing returns in attempting to further increase 
yields of sorghum since, as a subsistence crop, farmers tend to reduce the area under 
cultivation as prices fall and shift to other commodities. Secondly, there are alternative 
sources of supply for research on sorghum hybrids from advanced institutions and from the 
NARS themselves who are already breeding for certain characteristics. The potential for 
alternative sources of supply from non-CGIAR sources over the next five years is considered 
substantial, particularly in Asia and Latin America where the crop is increasingly being used 
for livestock feed. 
1.2.6. Millet 
In Asia and sub-Saharan Africa, pearl millet is the most important crop grown under 
dryland conditions in the lowland semi-arid tropics and subtropical areas with summer 
rainfall. There it is a staple food. together with sorghum (in sub-Saharan Africa) or wheat (in 
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Asia). Pearl millet provides food for some of the world’s poorest countries and poorest 
people. It produces grain and fodder under conditions too hot, too dry, and on soils too poor 
for sorghum and maize. Its straw is a valuable livestock feed in those farming systems. 
Because some countries combine their statistics for sorghum and millets, the data for 
millets tend to be unreliable, especially for sub-Saharan Africa. It appears that millets are 
harvested from about 34 million ha annually in developing countries, of which 26 million ha 
are pearl millet and the remainder an array of other small-seeded grasses (finger millet, 
foxtail millet, proso millet, tef, and other species) that are harvested for grain and classified as 
millets. For pearl millet, India accounts for about 38% of the area, and West Africa for about 
46%. Pearl millet is the staple cereal of the Sahelian Zone of Africa. In semi-arid West 
Africa, it accounts for about half the daily calorie intake and one-third of the protein for local 
people. 
Average millet grain yields are only 500 to 800 kg/ha. Yields increased moderately 
during the 1970s (12%), showed a more modest increase of 10% during the 1980s and have 
stagnated during the early 1990s. World production of millets increased modestly (8%) 
during the 1970s (with a slight increase in pearl millet in West Africa), declined by 3% 
during the 1980s as yield increases (10%) were counterbalanced by declines in production 
area (12%), and stabilized during the early 1990s. In Africa, the area under production has 
increased by 32% since the 1960s and this was accompanied by an 8% increase in yield. In 
Asia, the area decreased by 37%, but yields rose 38%, leading to a net decrease of 13% in 
production. Clearly, unless millet yields can be further improved and stabilized, the future 
for dryland food production in the semi-arid tropics will continue to look bleak. In India, 
ICRISAT’s efforts in pearl millet improvement have met with substantial success: over 3 
million ha or a third of the area is now sown to improved pearl millet hybrids and open- 
pollinated varieties based on parental materials of ICRISAT origin. 
In 1992, TAC recommended maintaining current efforts in millet research. The 
main constraints of pearl millet production are the same as for sorghum: environmental stress 
(especially drought and soil fertility), crop establishment, birds, Striga, diseases (particularly 
downy mildew) and insect pests (especially stem borers). 
Downy mildew is the most important disease of millet worldwide. Recently, 
ICRISAT and its partners have applied molecular techniques to distinguish different races, 
and have developed a molecular map of millet. Multiple genes are involved, and 
race-specific quantitative trait loci (QTLs) have been identified against several pathotypes. 
This work will lead to more durable resistance, obtainable in fewer years than was previously 
possible. 
Stem borers cause significant losses each year in sub-Saharan Africa. Resistance 
breeding has proven difficult. Pheromone traps have been tried and found effective in eight 
West African countries. Wide use of these traps is expected by 1997. 
TAC notes that research results for millet have not been equally promising in all 
regions. The Indian national prograrnme on millet is quite effective and includes a good 
programme on hybrid millet. In Africa, the importance of the crop in the semi-arid tropics is 
expected to continue. and recent breakthrough in the CGIAR’s effort in cytoplasmic 
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diversification of hybrid parents, alternative cultivar types such as topcross hybrids that 
exploit heterosis but reduce genetic vulnerability compared to single-cross hybrids, 
identification of molecular markers for genes controlling downy mildew resistance and 
components of grain yield all augur well for making pearl millet an even more reliable 
component of agricultural systems in the harsh environments of the semi-arid tropics. These 
technologies, together with participatory approaches to identifying the real needs of farmers 
and their families in these environments, will help the people of these regions help 
themselves to achieve a more sustainable and self-sufficient food production system. 
1.3. Roots, Tubers, Banana and Plantain 
1.3.1. Cassava 
Cassava is an important food crop in Africa, particularly in the humid and subhumid 
tropics. It is also important in parts of Asia and Latin America and the Caribbean. Besides 
roots, in Africa, the leaves are eaten as a green vegetable in some parts of sub-Saharan Africa 
and provide a cheap and rich source of protein and Vitamins A and B. The crop is grown 
mostly by small-scale farmers, for whom it is a major source of cash income and food energy. 
It tolerates low-fertility soils, drought and can be left in the ground as a food reserve for long 
periods. Cassava ranks among the 15 most important agricultural commodities in developing 
countries with respect to value of production, and is the most important in sub-Saharan 
Africa. 
World production in 1994, all from developing countries, was about 152.5 million t 
from about 15.8 million ha and a production of 159.1 million is forecasted for 1995 - some 
42.7% of the total area in developing countries devoted to root crops. This represents an 
increase in production of 19.6% and in harvested area of 11.8% during the past decade. 
Sub-Saharan Africa accounts for approximately 47% of world production, Asia for about 
31%, and Latin America and the Caribbean for 20% (77.4% of this from Brazil). Currently 
Brazil, Nigeria, Indonesia, Thailand and Zaire are the world’s largest producers. Thailand is 
the dominant world exporter. In contrast, there is very little export from Africa where 
production is almost entirely used as food. 
Cassava is the most important root crop in Africa, where it accounts for 59.2% of the 
harvested root crop area. It has three main roles namely, - a major source of cash income for 
those households which produce and/or process the crop, a low cost carbohydrate staple for 
low income urban and rural consumers, and a food security crop in vulnerable areas. It is 
used mainly in processed forms (about 70% of total production) such as meal or flour, while 
the remainder is used in fresh form. It is a major source of dietary energy for over 200 
million people contributing an average of more than 200 calories per day per capita. Nigeria 
and Zaire are the largest African producers, accounting for 55.8% (40.6 million t) of 
production. In Asia, there are many more end uses and all the principal producing countries 
have starch industries. In Thailand, cassava is produced largely for export as pellets for 
animal feed. However, the share of native and modified starch has been increasing 
significantly since the early 1990s. In Latin America and the Caribbean, cassava’s principal 
use is as food, but an increasing amount of cassava is being processed into cassava chips and 
especially into starches. From the early 1980s to the early 1990s yield gains were about 5.9% 
(from 10.2 to 10.8 t/ha) for the developing nations as a whole, 11.6% for Africa (from 6.9 to 
7.7 t/ha). 5.5% for Latin America and the Caribbean (from 10.9 to 1 I .5 t/ha), and 3.1% for 
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Asia (fi-om 12.7 to 13.1 t/ha). Current average yields for Thailand, Indonesia, India, and 
China are 14.0, 11.9, 22.5, and 14.8 t/ha respectively, compared with an average 7.7 t/ha in 
Afi-ica. 
With real incomes increasing slowly or not at all in most sub-Saharan African 
countries, there seems likely to be an increasing demand for cassava as a human food, at least 
until the year 2010. Also, the crop has a special significance as a food reserve. 
Enhancement of all of cassava’s roles (income generation, cheap food, and food reserve) 
requires breeding for high yield, early bulking and processing qualities. In addition, 
improvements in processing technologies to achieve better quality and diversity of products, 
and to reduce processing labour are required, all of which will impact favourably on women. 
Besides the need to diminish the cyanogen content for safety reasons and to reduce 
processing and food preparation time required by women, cassava research in Africa should 
address the following principal issues: improvement of the role of cassava as a subsistence 
and famine relief crop; utilization of the crop’s potential for income and employment 
generation; and the generation of marketable surpluses with significant added value to meet 
rising urban demand for new products. Overcoming significant biotic and abiotic constraints 
are the major challenge in Africa. The successful strategy applied during the 1980s for the 
biological control of mealy bug is currently being extended to some of the crop’s other major 
pests. 
Cassava production in Asia has increased at an annual rate of about 1% during the 
past 25 years. Thailand is the region’s largest producer, with about 39% of total production, 
and has become an important exporter of starch and cassava chips and pellets for animal feed. 
The market in Asia seems likely to remain healthy due to the demand-led diversification of 
cassava’s end uses, i.e., modified starches. There exists a strong demand, especially from the 
industrial sector, for more high-yielding clones with superior starch contents. In addition, 
increasing attention is being paid to improve yields while decreasing the risk of endangering 
the natural resource base. The latter is being addressed through a multi-country project that 
aims to reduce soil erosion and improve soil fertility in upland cassava systems through an 
FPR approach. 
Cassava production in Latin America and the Caribbean declined from 1975 to 1984 
at an annual rate of 1.4%, especially in Brazil where it declined at an annual rate of 2.0%. 
After 1984, production remained more or less stable, decreasing slightly in North East Brazil 
(due to major droughts) while increasing in South Brazil and Colombia. Cassava remains a 
small-farm crop grown in marginal areas where soil fertility and moisture limit the 
production of other crops. Nevertheless, cassava farmers sell a high proportion of their 
production. Urbanization has led to decreasing per caput consumption of fresh cassava, but 
the crop is increasingly being used in animal feeds through the intervention of small-scale 
farmer associations producing low-cost dried cassava chips. In addition, in most countries in 
the region cassava starch processing has become increasingly important. 
As a result of sustained training efforts in several disciplines and at a range of levels, 
the national programmes in sub-Saharan Africa have steadily strengthened. In addition, 
strong and effective collaborative links have come into place between national programmes 
and the CGIAR system for the realization of common research goals, especially in the fields 
of biological control, plant breeding and cellular biotechnology. However, national research 
capacity is still limited and a continued strong research input by the CGIAR system is 
justified. The scope of research that is required is similar to that which TAC recommended 
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in 1986, with some alteration in emphasis. Findings from the Collaborative Study of Cassava 
in Africa (COSCA) showed that increased commercial opportunities for cassava drive 
production increases, and generate income for rural people. Therefore, future research should 
emphasize postharvest technology, quality of roots for various end uses, pest and disease 
control and to a lesser extent foliage production for use as vegetable. These issues have 
remained a high priority. In addition, cassava market assessment needs to indicate 
opportunities for improved or novel cassava-based products. This information will serve 
technological interventions, strengthening the gradual transformation of cassava from 
subsistence toward market orientation. 
In Asia, demand was buoyant and national programmes, though relatively young, 
were strong. The main requirements from the CGIAR System seemed to be improved 
germplasm and consultation services on technical problems, especially production agronomy. 
These observations in general are still valid. However, a strong cassava market 
diversification, away from cassava pellets, and towards (modified) starches has taken place in 
most Asian countries. This, together with changing government policies, has put further 
pressure on improved cassava varieties, especially in terms of improved starch content. 
Furthermore, the continuing shift of cassava production towards more marginal areas, 
emphasizes the need for R&D to maintain the fragile resource base. 
Since 1986, several studies carried out in Latin America and the Caribbean have 
shown that cassava is increasingly being used in animal feeds. The rapid increase in demand 
for feed, coupled with the cereals deficit, suggests considerable future demand for dried 
cassava. In the absence of price distortions, cassava is highly competitive with cereal grains. 
In addition, new technologies and new product demand have significantly strengthened 
demand for industrial, fermented and modified starches throughout the continent. Also, 
while urbanization has led to a decrease in the per capita consumption of fresh cassava, pilot 
studies indicate increased demand on the part of urban dwellers and new “convenience food” 
cassava products. Overall, the major areas for market expansion for cassava in Latin 
America and the Caribbean are seen to be animal feed, refined flours and starches. A series 
of cassava industry and market studies are being conducted to guide applied cassava research 
in the area of postharvest, processing and product development. Significant efforts continue 
to be needed in further linking small-scale cassava farmers to growth markets following the 
successful concept of Integrated Cassava R&D Projects. In addition, cassava productivity 
research aims at integrated approaches to overcome the major biotic and abiotic stresses, 
ensure the environmental soundness of technology options and maintain the competitiveness 
of the crop. 
In 1992, TAC recommended a continuation of CGIAR efforts in cassava research. 
Cassava is a commodity which is particularly important for the poor, also for the urban poor. 
It is labour intensive and payoff to CGIAR investments has been high. TAC notes that 
market for cassava products in the food, livestock and industrial sectors is increasing. The 
1995 Inter-Centre Review on Roots and Tubers recommended that cassava be given 
increased priority. However, on the basis of congruence analysis, the CGIAR is already 
over-investing in this commodity. 
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1.3.2. Potato 
Approximately 30% (about 89 million t) of the world’s potato crop is currently 
produced in developing countries, mainly by small-scale farmers, compared to only 15% two 
decades ago. Potato is a labour intensive crop. The nutrient value (including Vitamin C) of 
potato is high, and the crop is particularly useful as a source of energy and protein and as an 
infant weaning food. High yields are possible, demand is growing rapidly due to positive 
income elasticity of demand for the crop at low income levels, and potato has a high value as 
a cash crop. It ranks among the ten most important food crops in developing countries with 
respect to gross value of production. 
In 1992/94, developing countries accounted for about 37% of the area harvested. 
China is the largest producer, accounting for 42% of the 89 million t of potatoes produced in 
developing countries for the period, while the rest of Asia accounted for 18%, Latin America 
and the Caribbean for 14%, West Asia-North Africa for 15% and sub-Saharan Africa for 3%. 
Yields vary from about 6 t/ha in sub-Saharan Africa to 18 t/ha in West Asia-North Africa, 
compared with an average of 20 t/ha in developed countries. During the 198Os, yields in the 
developing regions as a whole increased by 13%, from 10.9 to 12.2 t/ha. A further 6% 
increase was obtained in the first years of the 199Os, as average yields rose to 13 t/ha. 
Among the major constraints to increased production are the high costs of 
production, various diseases and pests, the perishability of the crop during storage, and the 
difficulty of developing varieties adapted to higher temperatures. As in the case of other 
roots and tubers, national research capacity in potato research was generally weak at the start 
of CGIAR activities with this commodity. Only 2% of the world’s potato production is 
traded on international markets because of the perishability of the crop, whose high water 
content makes its transport over long distances risky. Quarantine regulations also restrict 
international trade in potato. 
Potato has responded well to research, and plant breeding has already brought about 
significant improvements in the crop in developing countries. Virology research in the potato 
has advanced greatly, and the safe movement of germplasm is now a reality. The adoption of 
improved potato varieties is often delayed by the absence of national seed or multiplication 
systems. There is also a need for greater attention to the integration of potato in sustainable 
cropping systems. 
In 1986, TAC recommended that the level of support for potato research should 
continue in the short to medium term, given the short history of research for tropical and 
subtropical regions. TAC further recommended that, in view of the stronger national 
programmes then beginning to emerge and the spillovers from research in developed 
countries, CGIAR support be reduced in the medium to long term. In 1992, TAC 
recommended maintaining CGIAR efforts at current levels. 
To sustain production increases in the future, a coordinated effort to develop more 
durable host plant resistance to potato late blight is required. Although the problem of late 
blight poses a challenge for research on tropical potato, the new science required is well 
within the capacity of existing suppliers. In particular, the problem is so important for the 
industrial world that enormous resources will be devoted to its solution. The probability of 
success of this research is considered positive. However, similar research is required for the 
development of tropical potato cultivars with resistance to late blight and other diseases. 
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Greater emphasis is also required, through molecular virology, in building immunity to the 
main viruses which are second to late blight in terms of their importance as constraints to 
potato production. 
1.3.3. Sweet potato 
Sweet potato is now widely grown as a staple food in developing countries outside 
tropical America, where it originated. Although sweet potato statistics are dominated by the 
production level of China (the world’s largest sweet potato producer accounting for about 
80% of production), the crop is also grown in many small countries with typically very low 
income levels. Sweet potato has very little research history, and outside the CGIAR only 
very little research is conducted on the crop. It is well adapted to warm tropical lowlands and 
produces relatively well under low-input conditions on good soils. Depending on variety, the 
crop can be harvested in three to six months. Sweet potato fits well into the multiple 
cropping systems of Asia. The protein content of the roots is marginally greater than that of 
cassava and about half that of potato and yam. Sweet potato provides large shares of calories, 
protein and Vitamin C, as well as Vitamin A in yellow cultivars to the diets of the poor. 
When eaten as a vegetable, the green leaves provide additional protein, vitamins and 
minerals. Production costs and labour inputs are low in terms of the yield and calories 
produced. 
Per caput production of sweet potato has decreased during the past 20 years, and the 
area harvested has also diminished. As income levels have risen the consumption of sweet 
potato has fallen. There has also been diversification in the uses made of sweet potato. For 
example, in China, only about 26% of sweet potato production is now used for human 
consumption, as against 35% for livestock feed, 28% for industrial uses (starch and alcohol) 
and 11% for seed or processed snacks. 
Of the 9.1 million ha of sweet potato harvested on average between 1992 and 1994 
in developing countries, Asia accounted for 82%, sub-Saharan Africa for 15%, and Latin 
America and the Caribbean for 3%. About 13 1 million t of sweet potato are produced 
altogether, of which 98% is from developing countries. China dominates world production, 
producing over 85% of developing country output, and this masks the importance of sweet 
potato in many small countries such as the Pacific Islands. In terms of gross value of 
production, sweet potato ranks eighth among the major agricultural commodities in 
developing countries. 
The demand for sweet potato is increasing in sub-Saharan Africa, where the 
harvested area is relatively small. Production is estimated to have increased by 25% in the 
1970s and by 13% in the 1980s and is now 2.6 times higher than that of Latin America and 
the Caribbean, where it declined during the 1970s but increased by 9% during the 1980s. 
Although current yields in sub-Saharan Africa average only 6 t/ha, the crop’s high 
yield potential has been demonstrated by the CGIAR System’s research in that region, which 
has led to varieties that can produce more than 40 t/ha in four months when grown in the wet 
season. Similar results have been obtained from new Asian varieties. Current yields in the 
developing regions as a whole average around 14t/ha, with an average yield of about 18Uha 
in China. Substantial potential exists for an expansion of the importance of sweet potato and 
its foliage as a livestock feed. 
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Pests and diseases, such as the sweet potato weevil, stem borer, viruses and 
mycoplasma-like organisms, are major production constraints. Integrated pest management, 
including the use of transparence resistance customs, appears to show promise for the future. 
Unlike cassava, the crop cannot be stored in the ground beyond maturity, as it sprouts easily 
and is subject to pest attacks. Nor does it store well once lifted, although slicing and drying 
alleviate this problem to some extent. 
In 1986 TAC considered sweet potato to be a neglected crop and recommended that 
the research effort be increased substantially. It recognized a need for greater collaboration 
between the CGIAR Centres and other institutions involved in research on the crop, such as 
AVRDC. The role of sweet potato in the development of new foods and food processing 
technologies could make it a highly valuable cash crop and employment generator in the 
medium to long term. In 1987, sweet potato was added to CIP’s mandate, and in 1990, 
AVRDC decided to stop further work on sweet potato. In 1992, TAC recommended 
maintaining current CGIAR efforts in sweet potato research. 
TAC notes that on the basis of the congruence analysis, the CGIAR is 
under-investing in sweet potato research. On the other hand, the Inter-Centre Review of Root 
and Tuber Crops Research noted that some responsibility currently assumed by the CGIAR 
could be transferred to national systems, particularly in Asia where two-thirds of the crop is 
used for livestock feed and industrial purposes. TAC notes that the demand for sweet potato 
is increasing in sub-Saharan Africa. 
1.3.4. Yam 
Yams are cultivated throughout the tropics, and in parts of the sub-tropics and 
temperate zones. They are of major importance in sub-Saharan Africa, and in the Pacific and 
Caribbean islands. Estimated world production is 28.1 million tonnes of which 95% is grown 
in sub-Saharan Africa, mainly in the West and Central regions, and in small amounts 
elsewhere. Virtually all production is used for human food. It is the second most important 
root/tuber crop in Africa with production reaching just under one third the level of cassava. 
Nigeria is the largest producer (about 20 million tonnes), but the crop is important wherever it 
is grown. By virtue of its excellent. palatability, it is a high value crop and, in spite of rather 
limited research attention, the popularity of this food crop never wavers. More than 95% 
(2.8 million ha) of the current global area under yam cultivation is in sub-S&ran Africa, 
where the crop accounts for about 21% of the area cultivated with root crops in the 
continent’s root-crop belt. Nigeria alone acc.ounts for about 70% (16 million) of the world 
production of yam. 
Yam is a preferred food and a food security crop in some sub-Saharan African 
countries. The most intensive area of production is in West Africa, in the southerly part of 
the lowland moist savanna zone. It is also grown in certain parts of the forest zone and, over 
the past decade or so, it has gradually extended into lower rainfall areas of the savanna, using 
alluvial soils of inland valleys. Because it is highly appreciated when prepared as a fresh 
starchy food, it is marketed into non-producing areas thus providing employment in 
transportation and sales at urban and rural markets. Unlike some other tropical root/tuber 
crops (cassava, sweet potato and aroids), yam tubers can be stored for periods of up to four or 
even six months at ambient temperatures. This characteristic contributes to the sustaining of 
food supply, especially in the difficult (food scarce) period at the start of the wet season. In 
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West Africa, the white yam - Dioscorea rotundata - is the most highly prized type and the 
one that has received most attention from the CGIAR System. 
Yam production is limited by various diseases and pests. Nematodes cause serious 
damage both in the field and in storage. Postharvest losses also result from fimgal and 
bacterial rots and insects as well as from increased respiration and sprouting when tubers 
break dormancy. A further hindrance to yam cultivation is high costs, which are a 
consequence of the heavy labour requirements at planting and harvest and sizeable 
expenditures on planting material (‘seed’ yams, in the form of whole small tubers or tuber 
pieces). The need for staking is another cost, but this is not a major limitation in the prime 
production ecology (the savanna) because high solar radiation obviates the necessity for 
staking. Production is carried out mainly with hand tools, and labour demands are high for 
planting, weeding, staking and harvesting. The cost of planting material is high: 20-30% of 
the previous harvest. In sub-Saharan Africa, mean gross yields are 10 t/ha (7-8 t/ha net, after 
allowing for the next season’s planting material). 
International research efforts on yam are fairly recent and small, but results are 
promising. Within the CGIAR System, non-stake lines capable of producing 20 t/ha have 
been produced and new techniques for the production of planting materials should reduce the 
drain on harvests. These techniques have already led to a small seed-yam production 
industry among yam growers in Nigeria. Research has also found ways of triggering 
flowering, thereby allowing plant breeding to begin. In recent years, yam breeding has made 
progress in the development of improved cultivars which achieve stable high yields and can 
even perform well under conditions of natural soil fertility with no staking. Yield potential of 
the most recent elite germplasm is in the range of 25-30 t/ha. 
In 1986, TAC recommended that the effort on yams be increased to a level sufficient 
to make a rapid impact on production and postharvest problems. TAC viewed the increased 
efforts devoted to yam as a short-term thrust to determine whether the apparent 
breakthroughs in seed propagation and the development of non-staking varieties could make 
the anticipated impact on production in farmers’ fields. 
In view of advances made in the last five years, IITA is implementing extensive 
regional testing of improved germplasm. Within the next five years, with the present level of 
multidisciplinary research input, new pre- and postharvest technologies will be available for 
evaluation with farmers in selected countries in sub-Saharan Africa, including countries 
where yam is now a minor crop. 
In 1992, TAC recommended maintaining CGIAR efforts, but asked that the next 
external review of IITA consider the future role of the CGIAR in yam research. The IITA 
external review recommended that the yam improvement work be maintained at the current 
level while seeking every opportunity to devolve more of the applied work progressively to 
the NARS. 
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1.3.5. Banana and Plantain 
Banana and plantain are staple food crops for millions of people in developing 
countries. About 90% of production takes place on small farms and is consumed locally. 
Only lo%, mainly from commercial plantations in Latin America and the Caribbean, enters 
world trade. In terms of gross value of production, banana and plantain rank eighth after rice, 
milk, beef, wheat, maize, soybean and groundnut. 
Banana and plantain production is threatened by pest and disease pressures, which 
have been increasing over the past 15 years. These include black sigatoka leaf spot disease, 
Fusarium wilt (Panama disease), banana weevil, a complex of plant parasitic nematodes and 
several virus diseases (banana bunchy top, banana mosaic, banana streak, and others). Black 
sigatoka disease causes such severe leaf necrosis that fruit yield decreases by 30-5. Weevil 
and nematode damage generally reduce plant vigour and increase susceptibility to wind 
lodging. 
Proper management of soil fertility, including provision of soil organic matter 
through regular mulching, is essential for maintaining the perennial productivity of banana 
and plantain. In the humid lowlands of sub-Saharan Africa, the so-called ‘yield decline 
syndrome’ of plantain is observed after one or two cycles of cropping in large-scale field 
plantations. Whilst the reasons for this yield decline are complex, the pressure on land and 
the associated shortening of fallow periods and decline in soil fertility exacerbate the 
problem. Similarly in the banana production systems of mid-altitude and highland areas, 
declining yields are undoubtedly related to reduced soil fertility and mineral deficiencies 
arising from use of poorer soils. Postharvest losses of plantain and banana are a serious 
deterrent to expanding production in some countries. Surplus production during the main 
cropping season is the primary cause, but losses can also be attributed to poor methods of 
harvest, transportation and storage of the fruit. 
Plantain and banana are generally considered intractable to genetic improvement due 
to their triploid nature which results in almost complete sterility. Nevertheless, in recent 
years the CGIAR system and other regional banana and plantain improvement programmes 
have made excellent progress in breeding hybrids with resistance to black sigatoka, improved 
yields and acceptable fruit quality. In addition, research in cellular biotechnology and virus 
diagnostics have provided ways to achieve delivery of improved germplasm on the scale 
necessary for achieving impact with small-scale growers. With respect to future research, it 
is now possible for the focus to shift away from control of black sigatoka disease to other 
biotic stresses (nematodes, weevil, virus diseases) using an integrated approach. In addition 
to high and stable yields, increased tolerance of drier soil conditions, improved plant 
architecture, including root systems, suckering behaviour, and reduced plant height, and 
postharvest requirements (preferred quality together with better handling characteristics) 
should also be objectives for genetic improvement programmes. 
The main challenges to research include breeding for resistance to Black Sigatoka 
disease, Fusarium wilt (Panama disease), Bunch Top Virus and banana weevil, and the 
development of improved production systems. 
In 1990. the CGlAR decided to extend its support for banana and plantain research 
beyond the humid and subhumid tropics of sub-Saharan Africa, to include Asia and Latin 
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America and the Caribbean. In 1992, TAC recommended to maintain the current efforts in 
CGIAR research on these commodities. In 1994, CGIAR efforts in banana and plantain 
research were streamlined through the integration of INIBAP into IPGFU. 
TAC notes that a major scientific breakthrough was made in the development of 
germplasm in the resistance to Black Sigatoka, the major constraint to banana production in 
developing countries. More work is now needed to develop suitable varieties and to 
introduce these into farming systems. Research in cellular biotechnology and virus 
diagnostics has provided ways to achieve delivery of improved germplasm on the scale 
necessary. 
1.4. Food Legumes 
1.4.1. Chickpea 
The oldest records of the cultivated chickpea are from Turkey, and it is assumed that 
the crop spread out globally from that area. Generally the crop is grown on small-scale farms 
as both food and cash crop. The seeds are used whole, dehulled or as flour. Immature shoots 
and seed may be used as vegetables. In 1994, world production was 7.9 million t from 10.2 
million ha, of which 97% was from developing countries. For the 1992 to 1994 three-year 
production average, Asia accounted for 76% of production, Africa 3%, and Latin America 
and the Caribbean each for 3%. Yields have shown a steady increase of about 0.5% annually 
over the past two decades. During 1971-73 the average yield globally was 645 kg ha-‘; 
during 1991-93 it was 705 kg ha-‘, and during 1992-94 720 kg ha-‘. 
The small-seeded desi types, which account for about 85% of world production, are 
grown on the Indian subcontinent, in Ethiopia, Australia and in parts of Mexico, Afghanistan 
and Iran. The large-seeded kabuli types are grown in the Mediterranean region, parts of 
Mexico, and to some extent on the Indian subcontinent. In the tropics and sub-tropics with 
summer rainfall, chickpea is mostly grown on residual soil moisture or sometimes under 
irrigation. In the sub-tropics with winter rainfall, the crop is generally sown during the 
spring. It usually receives few inputs other than labour, insecticides and seed. 
Chickpea is an important dietary item in South East Asia, India and the West Asia- 
North Africa region and Ethiopia. The protein content of the seed is about 20%. The average 
yield for all developing countries was about 720 kg/ha, but the Central American yield is 
almost twice as high, and experiments in India with limited irrigation have produced yields of 
over 5 t ha-‘. Changes in yield and production reflect climatic factors and changes in 
agronomic practices and varieties. The area harvested globally has remained stable (around 
10 million ha). 
Consumption has followed production, and it is expected that demand may increase 
with population in India, though at a slower rate, and in West Asia-North Africa, where 
chickpea is consumed by all income groups. In developed countries, consumption is 
increasing rapidly. 
The major constraints to production include disease susceptibility of ‘local varieties, 
environmental stresses, drought, diseases, pests and poor crop management. CGIAR efforts 
have already produced significant results, notably the combination of blight resistance and 
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frost tolerance, which has enabled winter sowing and a potential doubling of production in 
the low-elevation areas of West Asia-North Africa region. This has led to potential yield 
increases of 50 to 100%. A breakthrough has been achieved by the breeding of wilt resistant, 
extra-short duration varieties that can grow under the harshest conditions in Eastern Africa 
and Southern Asia where soil-borne diseases can be devastating and drought escape adds a 
main stability factor to the crop. Analysis and resolution of the “wilt complex” has enabled 
more targeted improvement. Higher yielding, disease and pest-resistant lines have been made 
available by breeders. New, more effective strains of rhizobia have been identified, leading 
to increases in nodulation and biological nitrogen fixation. Sources of resistance to biotic and 
abiotic stresses have been identified from the annual wild Cicer species and efforts are 
nearing completion to transfer genes for resistance to cyst nematode and cold in chickpea. 
There is active research collaboration with national programmes and advanced 
research institutions. Research in West Asia-North Africa has focused on increasing 
productivity and stability through varietal improvement for disease and cold resistance, and 
the development of better production technology. To upgrade the level of resistance in 
varieties for ascochyta blight, use of molecular marker technology has shown potential and 
will have to be increasingly used. Tissue culture techniques offer opportunities to enable 
crossing of chickpea with currently non-crossable Cicer species to unlock and use large 
variability for useful traits. Current research points to the possibility of increasing seed yield 
through increased shoot biomass and manipulation of the crop phenology. These will have to 
be further explored. Emphasis will have to be laid on the developing cultivars for adaptation 
to specific niches in different cropping systems, for which increased decentralized breeding 
and a participatory approach will have to be used. For Eastern and Southern Africa, research 
into drought and soil-borne diseases and increased productivity has resulted in recent releases 
of high-yielding, disease-resistant varieties of both the desi and kabuli type in suitable 
agroecological areas. 
Using a package of materials and practices developed by a partnership including 
ICRISAT, farmers in the north-western Barind area are now able to harvest an additional 
chickpea crop worth as much or more than rice, the single traditional crop, with almost no 
monetary inputs. Already nearly 10,000 ha of chickpea are grown in the Barind, saving 
Bangladesh US$4 million on imports each year. The 1994 Canadian Award for International 
Development was presented to the Bangladesh Crop Diversification Programme in 
recognition of this strategic contribution of research for development. 
In 1992, TAC decided to maintain the same priority for this crop over the short and 
medium-term. TAC notes that the CGIAR is relatively over-investing in chickpea compared 
to its share in value of production. Molecular marker technology and tissue culture offer 
opportunities to upgrade ascochyta blight resistance and to enable new interspecific crossing. 
Prospects for research on small-seeded chickpea grown in India and Bangladesh are less 
certain, although a breakthrough has been achieved with wilt resistance. 
1.4.2. Cowpea 
Cowpea is widely grown in the warm semi-arid and subhumid regions of 
sub-Saharan Africa and locally important in the Caribbean Islands, Brazil, PDR Yemen, the 
Indian subcontinent and southeast Asia. About 80% of the production in Africa is in West 
Africa. with Nigerian production accounting for about 70% of the cowpea in West Africa. 
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Cowpea is usually grown by subsistence farmers and in mixtures with maize, 
sorghum, millet and cassava. It is a pivotal crop for enhancing sustainability of cropping 
systems because it fixes large amounts of nitrogen for its own growth with residues returning 
to the soil, is quick-growing and produces an excellent ground cover to reduce soil erosion, 
and has the capacity, in the case of some cowpea varieties, to cause “suicidal seed 
germination” of the parasitic plant Strigu hermonthica that attacks cereal crops, often with 
devastating effects. The dry seed is an important source of Vitamin B and protein (22% 
edible protein) and provides an estimated 6.5% of total protein consumed in semi-arid West 
Africa. Cowpea leaves are a preferred vegetable and an excellent source of protein in many 
areas of Africa. Cowpea haulm is also an important source of livestock feed. 
Average yields in developing countries are about 240 kg/ha. Some countries have 
made progress in the release and adoption of improved varieties, e.g., Ghana, and the benefits 
of this are evident in national statistics (Ghana National Statistics: 1977-79, mean yields 300 
kg/ha compared with 600 kg/ha in 1987-89), and a continuing upward trend is reported. 
However, the best short- to medium-duration varieties so far developed can yield 2.5-3.0 t/ha 
in field conditions on research stations, and short-duration varieties can achieve over 2.0 t/ha 
in 60-90 days. The major constraints to farm yields are three insect pests, flower thirps, 
Maruca pod borer and pod-sucking bugs. Only low levels of resistance have been found in 
the cowpea germplasm for each of these three insect pests. 
In 1994-95, a very efficient method was developed to regenerate and produce 
transformed cowpea plants. This major research breakthrough has made it very probable that 
the CGIAR System will make significant progress in developing cowpea varieties with good 
levels of resistance to these three insect pests. In addition, progress in research on biological 
control of flower thrips, based on natural enemies, indicates that this technology may also be 
a feasible control measure. 
The reduction in damage from insect pests is expected to increase average cowpea 
grain yields in West Africa and other cowpea growing regions by at least 100%. In marginal 
areas (the Sahel) where the rainfall is 350 mm per year or less and often soils are very poor, 
the damage caused by insect pests is much less than in more humid areas. Recent results have 
shown that relatively high grain yields are obtained from breeding lines which have been 
improved for tolerance to drought and heat. Future research will seek to continue to develop 
varieties for these ecologies, combining tolerance to drought and heat, with improved P use 
efficiency. 
In 1986 TAC recommended that the resource allocation to cowpea be maintained for 
the medium term, but with an expansion of efforts in tropical America and Asia. The factors 
leading to this recommendation were: the importance of cowpea as a subsistence crop in sub- 
Saharan Africa; its qualities of genetic diversity, fast maturation, wide environmental 
adaptability, resistance to drought, ability to fix nitrogen, and easy placement in cropping 
systems which, if exploited, could make it the most valuable of the pulses in the semi-arid to 
subhumid tropics; the potential value in other regions of a short-duration legume; the rapid 
growth occurrin g in production and consumption; the already promising results emerging 
from cowpea’s short research history; and the limited capacity of national research 
programmes. TAC also recommended that research supported by the CGIAR System 
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continue to concentrate on increasing yields and their stability and on improving management 
practices. 
While all of the factors cited to support the TAC recommendations of 1986 remain 
valid, the important role of cowpea (especially semi-determinate and spreading, dual purpose 
types) in the sustainability of crop-livestock production systems in marginal environments is 
now better understood and increasingly emphasized by national programme scientists (e.g., 
refer to the Second World Cowpea Research Conference, 1995 - Recommendations and 
Resolutions). Thus, in future research on this crop, the CGIAR System could make major 
contributions, not only in the needed area of insect pest management, but also in optimizing 
the contribution that cowpea can make to resource management. 
In 1992, TAC concluded to continue the CGIAR support for this commodity in the 
short to medium term. TAC notes that consumption of cowpea in Africa has been growing 
yet IITA’s research effort on the commodity has been decreasing and there are scarcely any 
African programmes devoted to the crop. Advanced institutions in Belgium and Japan are 
collaborating with IITA on the commodity. While there have been recent advances in 
transforming the cowpea plant through biotechnology, the prospect for a breakthrough in 
yields remains problematic. IITA will review its cowpea research in 1997 and decide 
whether or not to continue it. TAC noted that the crop was largely produced in Nigeria, 
although the crop was important to resource-poor farmers across several environments. 
Brazil has had a strong national research programme on cowpea, but its investment is 
declining slightly due to resource constraints; the crop, however, remains an important one 
for Brazil. 
1.4.3. Faba bean 
Faba bean is a spring crop in temperate regions and a winter crop in subtropical 
regions with mild winters. It is grown at high elevations in tropical and subtropical regions. 
Two main groups exist: small-seeded types, found in Egypt, Sudan, Ethiopia, Eritrea and 
Afghanistan; and large-seeded types, found in other parts of West Asia-North Africa. 
Developing countries account for approximately 90% of the global production of 3.8 
million t. (FAO 1994 Production Yearbook). Of the developing country share, China 
accounts for 62%, West Asia-North Africa 17.6%, Africa 7.5%, and Latin America and the 
Caribbean 3.7%. The protein content is high (25% of edible portion, and faba bean is a 
popular food in West Asia-North Africa, though it provides 9.9% of the region’s protein. Faba 
bean is also a source of Vitamin B. Developing country yields of mature seed average 1.3 
t/ha, more than double that of many other pulses (FAO 1994 Production Yearbook). It is 
estimated that about 20% of the crop is consumed green and is not accounted for in 
production estimates. Demand is likely to increase as population rises: faba bean is a 
preferred pulse in North Africa and parts of West Asia, and provides variety to diets 
elsewhere. The crop is important in rotation in low monetary-input agriculture because of its 
high biological nitrogen fixation (120 by N/ha) and beneficial residual effect for subsequent 
cereal crops. 
The constraints to production include: diseases, the parasitic weed, Orobanche, field 
and storage pests, poor crop management, and soil salinity in some areas. 
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In 1986 TAC recommended that CGIAR support for faba bean research be phased 
out for the following reasons: the crop is not important globally; China, the largest producer, 
has a strong national programme; and there are only 1 million ha under the crop in other 
developing countries, excluding China. The CGIAR was advised to only support the 
conservation and management of faba bean germplasm collections. 
In accordance with these instructions, ICARDA relocated its faba bean programme 
to Morocco in August 1989 and had transferred the programme to the Moroccan national 
programme by the end of 1992, which was provided funding by a BMZ special project for a 
regional network on faba bean for Maghreb countries led by Morocco. There has been 
limited progress in this initiative. Consultation with the national programmes of the countries 
where faba bean is an important crop in the farming system has revealed the need for 
continued crop improvement efforts on this crop in the CGIAR system. The external review 
of ICARDA in 1993 emphasized the fact that the devolution of faba bean improvement work 
to NARS was premature and the NARS wanted a review. 
According to ICARDA, it is necessary that the CGIAR should continue to support 
faba bean improvement research for the following reasons: 
1. The China national programme is not as strong as was asserted by the TAC 
commission on crop priorities. Its strength was greatly overestimated. ICY&DA 
has just become involved in an ACIAR supported trilateral project including NSW 
Agriculture, China and ICARDA. The primary reason for the instigation of this 
project was the request of the Chinese national programme for an urgent need to 
strengthen faba bean research in the country. 
2. The Morocco national programme has asked ICARDA to become involved in 
strengthening its faba bean programme. The programme is not strong enough to 
work without back-up support. Also, BMZ has sent feelers for ICARDA to become 
reinvolved in the BMZ network project for Maghreb in backstopping the North 
African Faba Bean Improvement Programme because of continued weakness of 
NARS in faba bean germplasm and crop improvement research. 
3. National programmes both within and outside WANA have been asking for back-up 
support in faba bean improvement and for providing nurseries of improved 
germplasm for their use. 
4. There has been a realization also throughout Europe and Australia, that, with the 
largest germplasm collection of faba bean in the world, ICARDA is in a unique 
position to promote globally the genetic improvement of faba bean. The second 
International Conference on Cool Season Food Legumes held in Cairo, Egypt in 
1992 unanimously recommended this. 
In the past four years the ICARDA Genetic Resources Unit has collected faba bean 
germplasm in Morocco, Tunisia, Baluchistan in Pakistan, Bangladesh and Nepal. During the 
past year work was initiated on regeneration of the germplasm collections with support from 
GRDC. Australia. This year this Australian support has allowed disease screening to be 
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restarted along with the preliminary evaluation of the germplasm for agronomic traits. 
ICARDA is requesting TAC to consider reestablishment of a fully supported faba bean 
improvement programme at ICARDA to meet the requirements of the region and the global 
mandate of ICARDA for faba bean. 
In 1992, TAC recommended to keep current efforts for faba bean in the short term, 
while reaffirming the view that in the long term the role of CGIAR research, as for lentils, 
should be primarily in maintaining collections of genetic resources. 
1.4.4. Lentil 
Global lentil production is growing rapidly. It has risen by 112% from 1.3 million t 
in the period 1979-81 to 2.8 million t in the period 1993-95, due to a 54% increase in area to 
3.42 million ha and an increase in productivity of 38% from 600 kg/ha to 825 kg/ha. 
Developing countries account for 87% of the world lentil area. The major producing regions 
are Asia (58% of the area) and WANA (37% of the acreage of developing countries). Lentil 
is the most important pulse in Bangladesh and Nepal, where it makes a large contribution to 
the diet. The above expansion in production and productivity in Asia 
has come mainly from India, Iran, Nepal and Turkey. Other significant producers in the 
developing world include Argentina, China, Ethiopia, Morocco, Pakistan and Syria. The 
expansion of production is fuelled by the rising demand of an increasing population and this 
trend will continue. 
The crop is important for its use as a pulse and as a small ruminant feed. In the drier 
areas of West Asia and North Africa it is a key component of the traditional diversified 
farming systems integrating barley, small ruminants and lentil. 
For the Mediterranean Basin, research emphasis at ICARDA was initially on the 
development of hawest systems to reduce the high cost of production from a hand harvest. 
Such systems, involving cultivars with better standing ability and height, flattened seed beds 
and cutter bars, have and are being transferred to NARS in West Asia. Significant on-farm 
adoption of improved technology has occurred in Egypt, Ethiopia, Iraq, Lebanon, Sudan, 
Syria and Turkey. Vascular wilt is the most important disease of lentil and resistance is now 
being exploited for disease control. To control the damage of Sitona weevil to lentil nodules, 
genetic engineering will be employed to transfer a gene for toxin production into the lentil 
roots. 
In the highlands of West Asia, lentil is usually spring sown, but sources of winter 
hardiness are under exploitation. As yield increases of above 50% have been realized from 
early winter sowing, the focus is now on exploiting this gain on-farm. 
In South Asia, a network of researchers is targeting two production systems which 
offer scope for a major expansion in production: the relay sowing of lentil into rice paddy 
and the development of early lentil to sow after long season rice. Combined disease 
resistance is being incorporated into genetic material for both systems. The first lentil 
cultivars with combined disease resistance are poised to impact on-farm production in 
Bangladesh and Pakistan. 
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Lentil production, productivity and demand are rising rapidly in the developing 
world and ICARDA has made a positive assessment of the potential pay-off from planned 
research. Consequently, ICARDA will maintain and manage the genetic resources of lentil, 
continue to address the role of lentil in the farming system and focus improvement research 
to complete the above research agenda. 
In 1992, TAC recommended to keep current efforts for lentils in the short term, 
while reaffirming the view that in the long term the role of CGIAR research, as for faba 
beans, should be primarily in maintaining collections of genetic resources. TAC notes that 
alternative suppliers for lentils are increasing. TAC also notes that the long-term role of the 
CGIAR in lentil research should be primarily in maintaining genetic resources collections, 
although current effort could be maintained in the short term given improved prospects for 
impact. 
1.4.5. Phaseolus Bean 
Phaseolus bean, or common bean, is the world’s most important food legume. 
Common beans are grown in two forms, as dry beans and snap beans (the green pods are 
consumed as a vegetable). Global production of dry beans is estimated to be 18 million 
metric tons annually, with a market value of US$ 10.7 billion. Dry beans account for 57% of 
the world’s food legume production, having twice the production and market value of 
chickpeas, the next leading food pulse. Another 3 million metric tons of snap beans are also 
produced annually. Nearly 80% of dry bean production occurs in the developing countries on 
small-scale farms. 
Latin America, the centre of Phaseolus domestication, produces nearly half the 
world’s supply of dry beans. Brazil, Mexico, and Central America are the major producing 
regions in this continent. FAO production statistics for 1990-1995 show that dry bean 
production in Latin America is increasing by 3.4%. Most of this increase is due to higher 
yields (4.0%) as area under production shows a slight negative trend (-0.7%). The adoption 
of improved bean varieties appears to be a factor attributing to the higher yields and to the 
slowing down of bean expansion into marginal areas. 
Africa is considered to be a secondary centre for bean genetic diversity. In Africa 
beans are a crop grown principally by women on small farms. About 3 million hectares of 
beans are planted annually in eastern, central and southern Africa, usually as mixtures of 
varieties. FAO statistics for 1980-1995 show that bean production is increasing at 1.2%, 
significantly below population growth rate. To meet future consumption demands by the 
year 2010, average yields will have to increase more than one-third, even if area expansion 
continues at the recent rate. Meanwhile, declining per capita bean production and 
consumption is contributing to an overall deterioration of human nutritional trends in these 
regions. 
Beans are nutritionally rich, especially in protein and iron, and are a good source of 
dietary fibre and complex carbohydrates. Given their nutritional quality and high 
consumption levels, beans make an important contribution to human nutrition, especially for 
poor consumers. In addition to high quality protein, a single serving (1 cup) of beans 
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provides at least half the USDA-recommended daily allowance of folic acid (a B vitamin that 
is especially important for pregnant women) and 25-30% of the daily recommended iron 
levels. Similarly, the same serving of beans provide 25% of the daily requirements of 
magnesium and copper, and 15% of potassium and zinc. Furthermore, the presence of beans 
in the diet significantly increases the utilization of maize and rice proteins due to 
complementarity in amino acids. 
Beans play a very important role in human nutrition in the eastern Africa highlands, 
Mexico, Brazil, and Central America. In eastern and southern Africa, beans are the second 
most important source of protein after maize, and the third most important source of calories 
after maize and cassava. In Latin America beans are ranked fourth as a protein source, 
similar in overall importance to milk and beef, and sixth as a source of calories, exceeded by 
such staples as cassava, potato and beef. 
Consumption of beans is high in large part because beans are a relatively 
inexpensive food. In Brazil, the world’s largest consumer of beans, the cost of calories from 
beans is less than from rice or cassava, and only maize is a cheaper source. Beans are the 
cheapest source of calories and protein in Uganda and Rwanda, and the least expensive 
source of protein in Tanzania. 
In Latin America and Africa, the demand for beans is tied to food markets, both 
rural and urban, and small-scale bean farmers are increasingly producing for the market. As 
women are the primary producers of beans in many regions of Africa, bean marketing 
represents an important source of income for the family. 
Beans are not, however, simply a food for the poorest of the poor. Per capita bean 
consumption in the United States rose from 2.6 kg/year in the period 1976-1978 to 3.4 
kg/year in 1991 according to USDA data. Increased consumption reflects a nutritional move 
away from high-fat animal products to low-fat, high-fibre products like beans. 
Major research options for improving bean productivity in Latin America and Africa 
have focused on public sector breeding efforts. There is little private sector interest in bean 
seed production outside Argentina, Brazil and the United States. International research on 
beans at CIAT has traditionally concentrated on improved resistance to diseases and pests, 
and more recently on tolerance to drought and low soil fertility, and improved yield potential. 
Improved, CIAT-based varieties are grown over 800,000 ha, most of which is in 
Latin America where CIAT has been working longest. Nearly 40% of the bean production 
area in Central America is now planted to varieties resistant to the devastating bean golden 
mosaic virus. In Brazil more than 200,000 ha of CIAT-based new bean varieties are being 
grown in four states alone. Even in Africa, with more recent CIAT involvement, nearly 45% 
of the Rwandan farmers (primarily women) were growing improved climbing bean prior to 
the civil war. 
In recent years, international bean research led by CIAT began to seek non-genetic 
solutions to difficult production problems, in addition to the development of improved 
varieties. Pilot integrated pest management studies in the Andean region of South America 
have been successful in reducing pesticide applications by more than 50% in targeted regions. 
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The use of climbing beans in Rwanda, and more recently in Uganda and Kenya is giving 
greater support to agroforestry efforts as stake production has become a new market business 
in these regions. In part of Uganda and Kenya, farmers are seeing advantages in use of green 
manure fertilizers to combat not only declining soil fertility, but associated problems with 
root rots and bean stem maggots. Additional work in the Andean region addresses problems 
of land degradation and soil nutrient depletion through building on existing farmer 
knowledge and using farmer participatory approaches. 
In the area of building national programme capacity for bean research, CIAT 
pioneered a strategy for grouping countries into regional research networks to facilitate the 
development and transfer of new technologies in a more efficient and economical manner. 
The first regional network (PROFRIJOL) was begun in 1978 in Central America, followed by 
three networks (RESAPAC, EABRN, and SADC-Beans) in Africa (during 1984-1986), and 
in the Andean region of South America (PROFRIZA) in 1987. The initial coordination of the 
networks was managed by CIAT, but as the networks grew stronger and regionally 
established, the coordination responsibilities were devolved to the region. By the end of 
1996, all the regional networks were locally managed. The African networks are managed by 
their respective regional association of NARS, and linked by a Pan-Africa Bean Research 
Alliance. CIAT remains as a full research partner in the networks. 
In 1992, TAC proposed to reduce modestly the emphasis on this commodity. TAC 
notes that the capacity within the CGIAR has decreased and is about equal to that of outside 
suppliers, which has remained constant. There are impending breakthroughs in the areas of 
multiple disease resistance and breaking the yield plateau. There is now a better 
understanding of genepools and of new plant types better suited for mechanical harvesting. 
Molecular marker maps have been developed and plant transformation and genetic 
engineering have now proved possible. There are, therefore, new opportunities for achieving 
scientific and technical breakthroughs. 
1.4.6. Pigeonpea 
Pigeonpea is widely grown by subsistence farmers in the warm semi-arid and 
subhumid tropics. It is often grown on poor soils and with few inputs. It is an important food 
in India, and is popular in parts of East Africa and Central America. The seeds are used 
whole, dehulled or as a flour; and in the Caribbean and South America, immature seeds and 
pods are used as a vegetable. The woody stem is valuable as firewood, thatch and fencing, 
and the leaves are an important source of nitrogen for the soil. 
World production of dry seed is about 2.7 million t, most of which is grown in 
developing countries. The crop is an important source of protein (20% of mature seed) and 
Vitamin B. India accounts for about 91% of world production, followed by sub-Saharan 
Africa (6%). The remainder comes from Latin America and the Caribbean, and from Asia. 
There is limited international trade. Agro-industry has developed for canning green 
pigeonpea for export from Ecuador and the Dominican Republic, and for dehulling and split 
pea (dhal) production for export from Malawi and Kenya. 
Average developing country yields are about 700 kg/ha, but vary from 500-600 
kg/ha in central and southern India. sub-Saharan Africa and Asia to 1.0-l .2 kg/ha in northern 
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India and Central America when the crop is grown as a sole crop. The plant has food, fodder 
and fuel uses, but the main production constraints are variable yields associated with abiotic 
stress, diseases and pests and subsistence production conditions. The crop’s potential for 
wider use in semi-arid areas with high temperatures and poor soils is considerable, as a 
complement to phaseolus bean or cowpea in the drier and more marginal areas of Eastern and 
Southern and equatorial Africa, and Central America. Countries in Asia and in Eastern and 
Southern Africa have shown an active interest in exploiting pigeonpea’s multipurpose 
potential in farming systems where drought and heat tolerance are important considerations. 
Globally, traditional pigeonpea farming systems have developed around medium- 
and long-duration cultivars (maturity in 180-280 days), often intercropped or mixed with 
cereals such as maize, sorghum and pearl millet. This cropping system has contributed to the 
sustainability of farming systems and to intensification of land and moisture use in rainfed 
areas. ICRISAT has collaborated with the national programmes in collection, 
characterization, and conservation of the biodiversity of landraces and wild related species. 
Source of disease resistance and tolerance to insect pests have been identified, and are being 
used by the NARS for genetic enhancement of medium- and long-duration pigeonpea. The 
potential of this material for agroforestry and alley-cropping on degraded land resources, and 
for crop-livestock systems, is clear. 
In 1992, TAC recommended to diminish significantly the CGIAR efforts in the 
medium term, and to reduce the activities progressively in the long term for the maintaining 
of genetic resources collections. TAC noted that the crop is grown primarily in India where it 
is particularly well adapted to the soil, but has not been diffused elsewhere to any significant 
extent. Its international public goods dimension is therefore questionable. 
Development of short-duration (loo-150 days to maturity) and short-statured 
pigeonpea types by ICRISAT in collaboration with the NARS has greatly broadened the 
adaptation of pigeonpea into new production environments, and significantly increased 
productivity per unit area and time. Recent adoption of this material in the intensive 
rice-wheat cropping system areas, is contributing to the sustainability of the cereal 
productivity. There has been widespread adoption of disease resistant short-duration 
cultivars by drought prone area farmers in peninsular India, and there is significant potential 
in other countries. Development by ICRISAT of the first hybrid pigeonpea variety and 
hybrid seed production technology has led to release of hybrid cultivars by the private and 
public sectors in India. Improved technology for hybrid seed production of cytoplasmic male 
sterility is in development by a collaborative research network with the NARS and private 
industry. Introgression of genes from medium and long duration landraces, and from the wild 
relatives using transformation, embryo rescue and tissue culture, is designed to broaden the 
genetic base and resolve the major biotic and abiotic constraints of short-duration pigeonpea. 
Active research collaboration with the national systems is used to achieve spillover of 
technologies and materials internationally. 
Traditionally, pigeonpea is a long-season crop, but short-duration varieties 
developed by ICRISAT in collaboration with the Indian NARS have triggered a 15% increase 
in the area sown over the last five years. This germplasm is also beginning to find 
application in Asia outside of India, and in southern and eastern Africa and Latin America. 
The latest research success is that the pigeonpea hybrid has been developed which will 
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contribute to productivity increase and resistance to biotic and abiotic stresses. ICRISAT 
plans a 1997 review of its pigeonpea programme at which time a decision will be made in 
consultation with the Indian national programme regarding its future. 
1.4.7. Soybean 
Soybean was originally domesticated in China, and is now cultivated throughout 
East and South-East Asia, the Americas (particularly the USA and Brazil) and to a very 
limited extent in sub-Saharan Africa and West Asia. In the northern hemisphere, its 
cultivation now extends from the tropics to 52”N. 
Soybean has high protein (38%) and fat (18%) contents. The crop provides nearly 
5% of protein consumption in China and south-east Asia. Its fat contribution to diet is 20% 
in Brazil, 6-7% in China, India and Thailand, and 4-5% in Indonesia. The crop’s main use is 
for oil and protein products in the food industry. The residue after oil extraction is used for 
flour, protein products and animal feed. Although soybean is an important food crop and an 
inexpensive source of protein and Vitamin B in East Asia, efforts to introduce it as a food 
crop elsewhere have met with limited success. However, it is gaining importance in many 
parts of sub-Saharan Africa. For example, in Nigeria the use of soybean flour has become 
very popular. It is used to fortify traditional foods and in most dishes requires no additional 
labour or cooking time. The final products are highly acceptable and the women who have 
been exposed to the appropriate methods to incorporate soybean into traditional foods now 
use it almost every day. This has had a major impact on the nutrition and health of children 
in both rural and urban areas. While Nigeria currently serves as the best example in Africa of 
a country where soybean is commonly used as a food, it is also gaining in popularity in 
Uganda, Zambia, Zimbabwe, Cameroon, Benin, Ghana and Cote d’Ivoire. In these countries, 
today soybean is no longer considered to be a crop that is unpalatable and difficult to process. 
About 56% of the global area harvested is in developing countries. Tropical and 
sub-tropical South America produces 63% of the developing country share (6 1% of this from 
Brazil, which has a large export trade), China 24%, temperate South America 14%, and 
south-east Asia 4%. Latin America and the Caribbean produces 36 million t of soybean 
annually. In the past decade the region’s area under soybean increased by about 1.4% per 
year while yields increased at 2%, reaching 2.1 t/ha (more than the world average of 2.0 t/ha). 
Among the major constraints limiting production in Latin America and the Caribbean are 
acid soils, aluminium toxicity, photoperiodism, and pests and diseases. Yields vary 
considerably, from 1.1 t/ha in sub-Saharan Africa to 2.1 t/ha in Latin America and the 
Caribbean. 
Demand for oilseeds in developing countries is expected to grow at 3.7% annually 
until the year 2010, and production will need to increase accordingly. In sub-Saharan Africa, 
vegetable oil is already in short supply, and several countries of the region imported 
substantial quantities of both soybean cake and soybean oil during the 1980s. Most countries 
in Latin America and the Caribbean also have a deficit in vegetable oil. Furthermore, 
soybean has substantial potential as a source of livestock feed, particularly for poultry. In 
sub-Saharan Africa locally produced soybean is used as a raw material in large- and 
medium-scale oil mills especially in Zimbabwe, Zambia, Uganda, Nigeria, Ghana and Cote 
d’lvoire. Most of these mills began using soybean during the past six years. 
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Soybean research has been underway for some time outside the CGIAR System, 
with AVRDC working on both vegetable and grain type soybean breeding and production 
with a focus on Asia and INTSOY working on processing and utilization. The System’s own 
work is based in sub-Saharan Africa, and has progressed well in both crop improvement and 
postharvest processing and utilization. Breeding lines have been developed, tested by NARS, 
released and are now being grown by farmers in Nigeria, Ghana, Zaire, Zambia, Zimbabwe 
and Uganda. These varieties have the ability to nodulate with naturally occurring rhizobia, 
improved seed longevity and improved levels of resistance to pod shattering and the major 
pests and diseases. 
The main objectives of future research related to crop production is to develop 
soybean varieties that give a maximum contribution to the productivity and sustainability of 
the cereal-based cropping systems of the moist savannas of Africa. Major traits which are 
under improvement are the ability to cause “suicidal germination” of seed of %-iga 
hermonthica, nitrogen fixation and phosphorus use efficiency. Cropping systems research 
will be conducted to develop appropriate technologies to increase productivity and 
sustainability including resistance to pests, diseases and pod shattering. Another objective of 
titure research is to develop a better understanding of the relatively new disease, Red Leaf 
Blotch, that is found only in Africa and to develop the appropriate disease management 
strategies. 
The major thrust of the processing and utilization research in the titure is to work 
with more African NARS using the successful research and technology transfer methods that 
were developed with NARS in Nigeria. 
In 1986 TAC recommended that research support for soybean be increased, with 
efforts continuing to focus on sub-Saharan Africa, and this is still justifiable. The needs of 
Asia and Latin America and the Caribbean were being successfully met by strong national 
programmes. This recommendation was based on: the crop’s importance, given increasing 
oilseed demand in sub-Saharan Africa and globally; the high level of interest in and apparent 
potential for the crop in sub-Saharan Africa; the high payoff from the modest research effort 
to date; and the excellent potential for developing solutions to some of the more important 
production problems in the tropics. In 1992, TAC again recommended that higher priority 
and more resources be allocated to soybean research in the CGIAR. 
TAC notes that there may be real opportunities for soybean production and 
processing in sub-Saharan Africa, particularly among small producers. A recent scientific 
breakthrough on the crop could improve its appeal for consumption and there is scope for 
diffusing soya processing techniques developed in Southeast Asia to other continents, 
particularly sub-Saharan Africa. IITA has a major programme thrust on soybean. However, 
the commodity warrants only a restrained increase in priority because presently its economic 
value derives primarily from industrial rather than food consumption uses and there is a large 
number of alternative suppliers. The external review of IITA recommended that IITA 
increase its effort on producing improved soybean germplasm for the moist savanna and mid- 
altitude areas, either by redeploying existing resources or by seeking additional resources. 
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1.5 Oil Crops 
1.5.1. coconut 
The coconut palm is a pan-tropical crop, grown on approximately 9.3 million ha in 
82 countries. Many of the producing countries are small islands in the Pacific and Indian 
Oceans and also the Caribbean. Coconut is both their primary subsistence crop and their only 
significant source of export earnings. There are few, if any, alternative crops which can 
substitute for coconut in these countries. Coconut is the major tree-crop component in 
several agroforestry systems throughout the world, although its wide use in home gardens is 
probably not reflected in official production statistics. 
At least 96% of the total world production of coconut comes from smallholdings 
with about 70% of the crop consumed in the producing countries. Coconut can be grown in 
harsh environments such as atolls and tolerates high salinity, drought and poor soils. It plays 
an important role in sustaining often fragile ecosystems in island and coastal communities 
and is used as a source of food, drink, fUe1, animal feed and shelter. It is also a cash crop, 
used to produce many items for sale at either the local, national or international level. The 
main internationally traded products are copra, coconut oil, copra meal and desiccated 
coconut. 
In 1986 TAC identified coconut as a priority commodity for support through 
international research. Following that, the CGIAR requested TAC to explore the desirability 
of establishing an international research initiative on coconut, and the form such an initiative 
might take. Subsequent studies undertaken on behalf of TAC identified several constraints 
and opportunities in coconut production which could be addressed through this research 
effort. 
There are four major constraints to increased coconut production in developing 
countries: the low productivity of many coconut trees, due to old age and poor nutrition; the 
failure of many replanting programmes; fluctuating productivity due to variable 
environmental conditions; and inefficient handling and processing, with low farm-gate prices 
to smallholders. The productivity of the crop can be increased by the use of locally adapted, 
high-yielding, pest- and disease-tolerant varieties in replanting or new planting schemes. To 
increase the productivity of existing plantations it would be necessary to apply better 
agronomic practices, including the control of diseases, insects and weeds and also the use of 
fertilizers, plus identify and promote profitable and sustainable intercropping systems. 
Furthermore, there is a need to develop improved methods of handling and processing 
coconut, and to further diversify the coconut products traded. 
Coconut breeding in several countries over the past 30 years has demonstrated that 
several improved varieties and hybrids are capable of yielding up to 3 to 6 t copra/ha/year 
under favourable conditions and this could potentially be tapped to increase the average 
world yields of 0.5 t/ha/year. Progress has also been made in identifying the causal agents of 
diseases of previously unknown etiology, such as cadang-cadang disease in the Philippines 
and lethal yellowing disease in the Caribbean and further nutritional studies have shown that 
coconut responds well to fertilizer application. particularly potassium and chloride. 
Intercropping and the grazing of cattle under trees have shown that the total productivity of 
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coconut lands can be improved, without threatening the long-term sustainability of the 
system. 
These findings suggest that a well organized and adequately funded international 
research effort could yield a high payoff. The long-term nature of coconut research and the 
likely benefits to smallholder producers, make coconut particularly suitable for an 
international research initiative. The TACKGIAR identified priority research areas for such 
an initiative to be: germplasm conservation and improvement; disease and pest control; 
sustainability of coconut-based farming systems; postharvest handling and processing; and 
the socioeconomics of coconut production. It is to be noted, however, that in a number of 
countries, research on coconut is funded by the private sector through levies on producers. 
To enhance the sustainability of coconut production, there is an urgent need to 
promote the effective conservation of coconut genetic resources and their efficient utilization 
in breeding programmes. Thus among the five priority areas for international collaboration, 
germplasm conservation and improvement was identified as the research activity to be 
initially supported. 
Upon the recommendation of 15 coconut-producing countries, and the support of 
the TACYCGIAR and its donors, in 1993 IPGRI established the International Coconut 
Genetic Resources Network (COGENT) as part of its programme. The main objective of 
COGENT is to strengthen national programmes in the conservation and utilization of coconut 
genetic resources and establish the foundation for collaboration on the broader aspects of 
coconut research and development. The networking approach was selected because it reduces 
duplication of work, encourages sharing of limited resources and promotes complementation 
and synergy of research activities in national programmes and advanced research institutions. 
The current research priorities of COGENT include: the development of an 
international coconut genetic resources database to enhance dissemination of genetic 
resources data to breeders worldwide; collecting to secure germplasm in areas which are 
threatened by genetic erosion and to fill up gaps in national collections; conservation in 
national and regional field genebanks; germplasm evaluation to identify suitable varieties for 
farmers; development of other complementary conservation methods and molecular methods 
for assessing genetic diversity and promoting safe germplasm movement. To complement 
these efforts, a strong training programme is being pursued to increase the number and 
upgrade the skills of researchers in national programmes. 
The future research priorities include: application of research results to promote 
efficient genetic diversity assessment, safe germplasm movement, and effective conservation 
and exchange; plus strategic utilization of coconut genetic resources to support the 
development of varieties and hybrids with high productivity and adaptation to biotic and 
abiotic stresses. In the near future, research projects will also address users’ perspectives to 
promote multipurpose uses and increased competitiveness of the coconut and the gender 
issues related to sustainable germplasm conservation and utilization. 
TAC notes that the CGIAR’s work on coconut relates primarily to genetic resources 
conservation and networking. Coconut is a high value crop which attracts a good deal of 
research in the private sector where alternative suppliers are plentiful. 
Annex III - Page 37 
1.5.2. Groundnut 
About 21.7 million ha are cultivated to groundnut in the world, of which 13.8 
million ha are in Asia (India 8.5 million ha; China 3.6 million ha), 6.8 million ha in 
sub-Saharan Africa, and 0.5 million ha in Central and South America. The production area 
in WANA is less than 100,000 ha. Groundnut is grown under a wide range of environmental 
conditions in areas between 40’S and 40% of the equator. Most of the crop is produced 
where average rainfall is 600 to 1,200 mm and mean daily temperatures are more than 20°C. 
The main use of seed is as a source of edible oil, but the high oil (45-50%) and protein (26%) 
contents also make it an important food crop. Since the mid-1970s, edible groundnuts have 
increased in importance in both domestic consumption and export trade. Large quantities are 
consumed in the areas of production. 
As a combined oilseed and food crop, groundnut ranks second only to soybean. It is 
a valuable source of B Vitamins (particularly niacin which is low in cereals), and its cake 
after oil extraction is a high protein animal feed. With proper processing, the cake also is 
utilized for making products such as biscuits and baby or invalid foods. The green haulms 
provide good quality fodder and can be made into hay. In drier parts of the semi-arid tropics, 
groundnut fodder is valued as highly as pod yield. Groundnut is a valuable cash crop for 
millions of small-scale farmers in the semi-arid tropics. It generates employment on the farm 
and in marketing, transportation, and processing. It is a valuable source of foreign exchange 
when exported. It is an important component of the fat content of diets in India, Myanmar, 
and China, and of the protein content of diets throughout sub-Saharan Africa. 
Asia contributes 71.6% to the annual world groundnut production (FAO, 1994). 
China is the largest producer (34.1%), and India the second largest producer (29.5%). Sub- 
Saharan Africa produces 18.6%, Central and South America 2.6% of the world production. 
WANA accounts for 0.5% of production and Europe and Oceania contribute less than 0.2%. 
About two-thirds of the world groundnut production is used for oil extraction. China, the 
USA, and Argentina are the leading exporters of the crop. In India, most of the crop is 
processed for oil, with the oilseed cake used mainly for animal feed. In sub-Saharan Africa 
groundnut is a major food crop and only part of the produce is marketed. 
Average productivity is highest in the region of South America (1.83 t ha-‘), 
followed by Asia (1.48 t ha-‘), and Africa (0.78 t ha-‘). In most countries of Africa and many 
countries of Asia, average productivity remains below the world average of 
1.31 t ha-‘. China has shown a dramatic increase in productivity (2.69 t ha-‘), while the 
average yield in India remains below 1 .O t ha-’ in spite of marginal improvements in recent 
years. 
The main constraints to productivity in Asia and Africa are diseases and insect pests, 
unpredictable and unreliable rainfall, low soil fertility, lack of improved agronomic practices 
and production technology, lack of technology-responsive cultivars adapted to local 
conditions, low financial inputs, and lack of suitable small-scale farm implements and of the 
infrastructure to supply quality seeds of the currently available improved cultivars. Aflatoxin 
contamination in the field and during storage reduces the marketability of the produce. 
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Foliar diseases (rust, early leafspot, and late leafspot; all worldwide), virus diseases 
(groundnut rosette virus and peanut clump virus in Africa; peanut stripe virus and peanut bud 
necrosis virus in Asia), aflatoxin contamination of the produce (particularly in the semi-arid 
tropics), foliar and soil pests (leaf miner, S’odoptera and white grub in Asia; millipedes, 
termites and aphids in Africa), nematodes (in Asia and Africa), drought, and low soil fertility 
are priority research targets within the target production systems of the semi-arid tropics. 
There is close research collaboration in Asia and Africa between ICRISAT and the 
national programmes and advanced research institutions. Impact at the farm level is reflected 
by release of improved cultivars - 26 by 16 national programmes outside India; 19 other 
varieties undergoing on-farm testing in 8 countries; 17 cultivars in India, including 4 
developed from segregating material supplied by ICRISAT. Improved packages of 
cultivation practices have been developed in collaboration with national programmes in India, 
Indonesia, Vietnam, Nepal, and Sri Lanka. In Malawi, a large-scale on-farm demonstration 
programme has been launched in collaboration with an NGO and the national programme to 
popularize CG 7 cultivar among the farmers. 
After 14 years of collaboration, on-farm testing of Africa’s short-duration, 
rosette-resistant varieties began in 1995. Preliminary observations are extremely positive, 
with rosette incidence just O-2% on resistant lines, as opposed to 40-60% in the control 
varieties. Authorities in Malawi want to shortcut the release process to get these 
breakthrough materials to farmers. 
A strategic research commitment by the CGIAR to groundnut improvement is 
justified by the crop’s important dietary contribution, its importance as a cash crop and 
income generator, its potential in meeting part of the global demand for vegetable oils, its 
secondary value as animal feed and fodder, its contribution to the sustainability of mixed 
cropping systems; and the evidence that major production constraints can be resolved through 
research. In 1992, TAC recommended that the priority given to groundnut research be 
increased moderately. 
TAC notes that ICRISAT has had success with breeding for drought resistance in 
West Africa. Adjacent species have been used successfully for virus, rust, and nematode 
resistance, and there are improved prospects for interspecific hybridization for the 
development of oligogenic resistance. There has been little change in NARS capacity for 
research on this commodity. France recently cut its groundnut programme severely for lack 
of results. 
1.6. Vegetables 
Many vegetables are grown in developing countries, and the kinds vary considerably 
from place to place, with strong social preferences dictating the choice of species used. 
Vegetables provide a valuable source of income to producers near large urban areas. As a 
group, they are high-yielding and are well adapted to small-scale operations if markets are 
close, and to large-scale operations as infrastructure improves and transportation and cold 
storage become available. All income groups need and prefer them as supplementary foods, 
and demand in developing countries is expected to increase by 3.4% a year throughout the 
1990s. 
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Of the current production of 333 million t in the developing regions, Asia accounts 
for 72%, West Asia-North Africa for 17%, Latin America and the Caribbean for 7% and sub- 
Saharan Africa for 5%. Production during the past two decades has been growing at 3.2%. 
The four most important vegetables in terms of area harvested in the developing regions are 
tomato (1.6 million ha), onion (1.3 million ha), peppers (0.9 million ha) and cabbage (0.8 
million ha). 
Inclusion of a vegetable initiative in the CGIAR System would complete the 
commodity portfolio from a nutritional point of view. The major constraints are diseases and 
insect pests, and there is much scope for varietal improvement. Poor marketing facilities are 
also a constraint given the perishability of many vegetables. Modest increases in production 
can lead to temporary gluts, and a major research need in many areas is to extend the 
production period. 
In 1986 TAC indicated that highest priority among new ventures within the CGIAR 
System should be assigned to research on vegetables. Research should be directed at the 
potential for increased vegetable production in both tropical and subtropical areas, with 
special emphasis on indigenous tropical vegetables. In 1988 TAC recommended that the 
CGIAR create and support an international entity which would help establish and coordinate 
regional collaborative vegetable research networks in Asia, sub-Saharan Africa and Latin 
America and the Caribbean. CGIAR support was to be limited initially to tomato, pepper, 
onion, and leafy green vegetables. However, TAC also recommended that studies and 
consultations with relevant institutions be carried out to determine the importance of other 
commodities such as okra and eggplant, and to identify the major constraints to production 
increases and marketing, as well as their research ability. The new entity would then have the 
flexibility to phase new research topics into its programme as necessary. 
TAC further recommended that the highest priority be assigned to supporting 
research for tropical environments, with activities for subtropical environments to be initiated 
once those for tropical environments had become operational. 
Two important operational considerations in TAC’s deliberations were the 
integration of this new initiative with the System’s current efforts on commodities which 
either are vegetables (green bean, vegetable cowpea, potato, sweet potato and soybean) or 
produce vegetables as byproducts (bean leaves and cassava leaves); and the complementarity 
of a CGIAR initiative with the work of AVRDC. 
In 1990 TAC recommended that vegetables were an appropriate subject matter for 
inclusion in the expanded CGIAR effort, and that collaborative vegetable research networks 
in sub-Saharan Africa and Latin America and the Caribbean be implemented. 
1.7. Tropical Forages 
Grasses and legumes are intermediate products that contribute directly to livestock 
production and indirectly to more sustainable land use. 
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Among the major agricultural commodities, the gross value of production of meat 
and milk from ruminants ranks 1st in Latin America and WANA regions, 2nd in sub-%&u-an 
Africa and 4th in Asia. The major constraint to production is the quantity and quality of feed. 
Forages are the main feed source in Latin America, WANA and sub-Saharan Africa, while in 
Asia, forages are used to supplement crop residues. 
Tropical grasses and legumes are also used widely for uses other than feed. There is 
widespread use of legumes as ground covers in tree and fruit plantations, as green manure 
crops and in natural fallows for soil improvement and weed control. Grasses and shrub 
legumes are used as barriers for controlling soil erosion. Pastures are used in rotation with 
crops with the aim of improving soil biological, chemical and physical properties in addition 
to providing feed for livestock. 
Forage improvement programmes based on collection and evaluation of wild grass 
and legume species for direct use as animal feed or for soil improvement have identified a 
number of genera of commercial importance for the subhumid and humid tropics. These 
include, among the grasses - Andropogon, Brachiaria, Cenchrus, Panicum, Paspalum and 
Urochloa, among the herbaceous legumes, perennial Arachis, Centrosema, Desmodium, 
Pueraria and Stylosanthes, and among the shrub legumes - Calliandra, Cratylia, Gliricidia, 
Leucaena and Sesbania. 
The introduction of selected wild accessions of Andropogon gayanus and Brachiaria 
spp. into the native savannas of Latin America has resulted in a 12-16 fold increase in 
livestock productivity with improved grasses being used over 20 to 80 percent of the farm 
area. Monitoring of well managed grass and grass-legume pastures has demonstrated 
beneficial effects on soil properties. Nevertheless, legumes such as Arachis pintoi, 
Centrosema spp. and Stylosanthes spp. have found wider adoption as cover crops than for 
improved legume. 
Limitations have emerged as some of these natural species have become widely 
adopted and enhancement programmes based on traditional recombination and selection have 
successfully been carried out to overcome them. They have focused on overcoming specific 
limitations such as susceptibility to insect (spittlebug in Brachiaria spp.) or disease tolerance 
(anthracnose in Stylosanthes spp.) attack while maintaining adaptation to infertile soils and 
high feed value. 
The present focus of research is to develop forage components for specific 
agroecosystem niches in Latin America and South East Asia where a demand has been 
identified, e.g., ground covers for tree crops, legumes for fallow improvement on hillsides, 
short-term pastures for crop-livestock systems, dry season fodders for dual-purpose cattle 
and multipurpose grasses and legumes for intensive farming systems. 
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2. LIVESTOCK 
2.1. The Livestock Sector in Developing Countries 
Livestock and their products contribute about 29% to the total value of production of 
agriculture, forestry and fisheries in developing countries. In sub-Saharan Africa their share 
amounts to 19%, in Asia to 28%, in West Asia-North Africa to 35% and in Latin America 
and the Caribbean to 38%. However, these figures underestimate the substantial contribution 
that livestock frequently make to crop production through draught power and manure. 
Livestock products provide 6% of calorie intake and 19% of dietary protein 
consumed in developing countries. Animal products are reliable sources of vitamins, zinc 
and iron. Meat and milk are highly income-elastic products. Their consumption increases 
with incomes and urbanization. Given economic growth and technological improvements in 
developing countries, livestock’s contribution to agricultural production can therefore be 
expected to increase. 
Cattle are especially important in Latin America and the Caribbean, and in the warm 
semi-arid tropics and cool tropics of sub-Saharan Africa and India (for milk). Sheep and/or 
goats are important in West Asia-North Africa, East and Southern Africa, semi-arid West 
AfYica and temperate South America. Although small ruminants provide only a small 
proportion of the global production of meat and milk, the aggregate data mask their 
importance in some regions. It is estimated that they provide 30% of the meat consumed in 
West Asia-North Africa and 20% of that consumed in sub-Saharan Africa. Small ruminants 
are also important generators of cash income. 
Milk accounts for 26% of the value of sub-Saharan livestock production, beef for 
37%, sheep and goat meat for 14%, pigmeat for 5%, and poultry for 8%. During the past two 
decades, increases in production have resulted largely from the expansion of herds and 
flocks, rather than from improved animal productivity. 
Domestic animals enhance the economic viability and sustainability of farming 
systems. They diversify production and management options, increase total farm production 
and income, provide year-round employment, and provide insurance in times of need. Sales 
of livestock products provide funds for purchasing critically needed crop inputs and for 
financing farm investments. Livestock often form the major capital reserve of farming 
households. 
Among domestic livestock species, ruminants have special importance because they 
convert into edible products crop residues, byproducts, weeds and other biomass that cannot 
be directly consumed as food by humans. Ruminants provide the only practical means for 
using vast areas of natural grasslands in regions where low, unreliable or seasonally limited 
rainfall combined with poor, acid soils, or rugged/hilly and steep land make crop production 
impractical. In crop-producing regions, traction raises crop productivity, while manure 
enriches the soil. In addition, ruminants provide farmers with the economic incentive 
required to plant nitrogen-fixing forage crops and maintain pastures in crop rotations. which 
reduce erosion. conserve soil moisture and enhance soil fertility. The key to enhancing these 
positi\c aspects of livestock production is good policy and management. Policies leading to 
Annex III - Page 42 
the expansion of grasslands have been mainly associated with deforestation in Latin America 
and the Caribbean. 
Poultry and swine account for almost half the monetary and nutritive value of 
livestock in developing countries. However, TAC has not considered their research needs to 
be of sufficiently high priority to justify their inclusion in the form of commodity 
improvement programmes in CGIAR activities. Evidence from Asia and from Latin America 
and the Caribbean indicates that, as the demand for chicken and pigmeat increases, more 
intensive production systems are adopted, and technology from developed and other 
developing countries is rapidly and effectively applied in these systems. Both the poultry and 
pig sectors also benefit substantially from private sector research. 
TAC has recognized the importance of the domesticated buffalo in areas to which it 
is climatically adapted. However, since 85% of buffalo are found in only five countries of 
Asia, TAC’s position to date has been that the research needs for this species could best be 
met through regional efforts. Similarly, TAC has recognized the importance of the camel in 
arid and semi-arid environments. Again, TAC feels that the research needs for these species 
could best be met through network activities or by regional institutions. TAC considers that 
the CGIAR has no comparative advantage to initiate activities on buffalo or camel research. 
2.2. Research Issues 
As mentioned in Chapter 2, demands for livestock products are expected to increase 
substantially in the coming decades. Ruminant production in developing counties tends to 
be less responsive to increasing demands, because of the long reproduction cycles, low feed 
conversion efficiencies, and low degree of specialization. In their April ‘93 report on 
Priorities and Strategies for Livestock Research in the CGIAR TAC indicated that a holistic 
approach was required, and identified seven main research areas for future involvement of the 
CGIAR. Although all of them were considered to have research dimensions fitting both the 
global and ecoregional domains, TAC considered that the seven areas could be grouped as 
follows, vis-&vis their geographical scope: 
l Areas for global research: 
- animal health; 
- animal nutrition/biology; 
- animal genetics. 
0 Areas for global and ecoregional research: 
- feed resources. 
l Areas for ecoregional research: 
- livestock production systems; 
- natural resources management; 
- policy analysis. 
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Given the CGIAR focus on ruminant production in developing countries, three of 
these areas appear as the ones with greater potential to have impact across agroecological 
zones: feed resources, animal genetic diversity, and animal health, including nutrition. 
Seasonal shortages and low nutritional value of feed resources are the most 
widespread technical constraints for livestock in developing countries. Studies in Africa 
indicate that for both pastoral and village livestock systems in different agroecological zones 
intensity of livestock production is closely related to intensity of human activities, and only 
weakly related to the distribution of natural grazing resources.3 
These findings suggest that a trend exists for livestock systems to become less 
dependent on the availability of extensive rangelands and for livestock production to be more 
closely related to the more secure feed resources associated with proximity to human 
settlements and water. 
Though pasture and forages remain the most important animal feedstuffs in the 
developing world, their supply is increasing at too slow a rate to meet increasing demands for 
livestock products. The closer integration of livestock into cropping systems, the 
establishment of improved fodder crops, including shrubs/trees, and of local processing 
plants for the better utilization of crop byproducts are then required to offset the increasing 
use of imported feed grains, caused by intensive ruminant production and the expansion of 
poultry and swine production. 
Only a few livestock species, and a large number of special breeds, are used to 
produce meat, milk, skins and draught power under different environments. It is the genetic 
diversity contained in such breeds that holds the key for future improvements in the 
efficiency of livestock production. The CGIAR is playing a leading role in the conservation, 
improvement and utilization of plant genetic resources and advances in molecular biology to 
open new opportunities to further improve on the successes achieved through breeding. 
Similar opportunities may arise in the animal world, by applying progress made in genetic 
mapping to the identification of genes governing important traits in domestic animals to 
increase their productivity. Furthermore, due to the extremely high cost of conservation of 
animal germplasm, the CGIAR has a key role to play in developing methodologies to 
determine which resources justify conservation. 
In developing countries the major diseases can be grouped into three categories: i) 
the largely viral, such as foot and mouth; ii) the vector-borne parasitic (e.g., trypanosomiasis), 
for which control measures may exist but are not applicable; and iii) intensification diseases 
(e.g., mastitis). The major disease constraint in Africa remains trypanosomiasis, the only 
disease that precludes the introduction of non-tolerant cattle without some preventive 
measures. Unlike Africa, Latin America is free from major bovine diseases, with the 
exception of foot and mouth. Asia is also free of major infectious animal disease problems in 
cattle and buffalo. 
3 Wint, W. and D. Bourn, 1994. Anthropogenic and Environmental Correlates of 
Livestock Distribution in sub-Saharan Ajkica. Environmental Research Group, 
Oxford. 
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Vector-borne diseases and internal parasites remain two of the most important 
animal health constraints in developing countries. Among the former, tsetse-transmitted 
trypanosomiasis, which is a major constraint in large parts of sub-Saharan Africa, and a form 
of theileriosis, East Coast fever, a major constraint in East and Southern Africa are the most j 
serious. Although most indigenous cattle possess some natural resistance to ticks and tick- 
borne diseases, exotic Bos taurus breeds are acutely susceptible. Progress being made in 
understanding the biology of these diseases, the nature of host defence mechanisms and novel 
means of vaccination provide a basis for developing improved methods of control for other 
economically important livestock diseases worldwide. 
2.3. Research Organization‘ in the CGIAR 
Following a major re-evaluation of priorities and strategies for research in the 
CGIAR, it was perceived that the System should integrate its efforts and expertise for the 
benefit of livestock research. Both donor-led and technical analyses proposed the need for a 
more “holistic” strategy for research on livestock, implicating the established expertise of 
both ILCA and ILFUD with other CGIAR initiatives in crop, pastures and tree 
improvements, as well as natural resources management and policy research. To focus this 
new vision, in 1993 the Group accepted the recommendations of a Steering Committee on 
Livestock Research to establish a new research entity, which was later named International 
Livestock Research Institute (ILRI). It was expected to integrate research on livestock within 
the CGIAR in an integrated multidisciplinary fashion, in partnership with national 
agricultural research systems, international agencies and advanced institutions, according to 
their comparative advantages. ILRI was supposed to undertake both globally relevant 
research - having application and spillover effects for many regions and production systems - 
and ecoregional research, applied to the agroecological circumstances of the regionally 
defined agroecological zone. 
In the above-mentioned progress report on Priorities and Strategies for Livestock 
Research, TAC recommended to: 
l focus research on productivity of milk, meat by cattle, sheep and goats, and 
traction by cattle, giving greater emphasis to a holistic approach in the context 
of crop-1ivestocWagroforesti-y systems - balancing efforts between health and 
animal production research as present (i.e., l/3 and 2/3 respectively); 
l address the relative imbalance of resources between those allocated to 
sub-Saharan Africa and other regions, redistributing the current concentration in 
sub-Saharan Africa to both global end ecoregional programmes; 
l give higher priority to integrated crop-livestock research in i) the subhumid 
tropics and highlands of sub-Saharan Africa, ii) in the upland rice production 
systems of Asia, and iii) in ecoregionally oriented production systems research 
in the other regions; 
l develop an inter-centre framework for the coordination of livestock research 
among the CG Centres and between them and other research institutes - 
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fostering cornplementarities and synergies between global and ecoregional 
research. 
Following those strategic recommendations, the Group decided to organize a special 
Task Force on Livestock, with the purpose of proposing a strategic plan for the new Institute. 
In their August 1994 recommendations they envisaged ILRI: 
l following new approaches to develop Integrated Health Management systems 
that maximize productivity by reducing the impact of some key animal diseases; 
l broadening the programme in animal genetics to adapt new developments in 
molecular biology to methodologies for characterization, utilization and 
conservation of animal genetic resources, and techniques to identify superior 
genetic characteristics in tropical livestock; 
l re-orienting animal physiology to strengthen research on animal genetics, 
nutrition and health; 
l giving new emphasis to feed resources, by integrating Systemwide research on 
forage genetics and feeds nutritional value with regional activities on the 
production of feed resources; 
l strengthening research on livestock-related systems in an ecoregional context in 
close interaction with NARS, including increased emphasis on economic and 
social research, as well as on natural resources management. 
The above recommendations provided a strategic basis for the new ILRI to set up 
mechanisms to operationalize its research programme, including: 
2.3.1. A Global Research Agenda 
The main purposes of a global agenda are to i) establish regional and international 
priorities for livestock research in tandem with NARS; and ii) identify opportunities for 
different suppliers, including ILRI, working individually or in consortia. The expected 
outcomes include, inter alia, the definition of priority production systems, and the 
identification of individual components requiring international assistance. 
The initial consultation held in January 1995 identified the following research 
components, which would qualify for international assistance: 
l Feed resources: improvement and utilization; 
l Production Systems Research: improved methods for analysis of 
crop-livestock systems; 
l Biodiversity: characterization, conservation and improvement of forage 
and animal genetic resources; 
l Animal Health: epidemiology and genetic resistance; 
Annex III - Page 46 
l Livestock Policy and socioeconomics; 
l NARS strengthening: research on delivery of technologies. 
2.3.2. Common Themes 
They refer to potentially “systemless” research themes, the benefits of which cut 
across ecoregional boundaries. Rumen ecology has been identified as one such theme. It is 
of particular relevance in the context of overcoming the limiting effects of anti-nutritional 
factors (ANFs) common in leguminous fodder trees/shrubs which, because of their high non- 
degradable protein content, would otherwise have a unique potential as supplements to the 
poor quality fibrous feeds which constitute the tropics most abundant ruminant feed 
resources. 
For this particular theme, the following resources confer ILRI a comparative 
advantage to carry out research on rumen ecology: i) strategic and analytical capabilities 
responsive to locations and problems in developing countries; ii) access to adapted tropical 
ruminants and their microbial flora; iii) access to tropical feed resources including a wide 
source of plant genetic resources; and iv) knowledge on characterization of feed resources 
and their utilization by livestock. 
2.3.3. Systemwide Livestock Initiatives (SLI) 
The SLI present a concept for research that builds on, interprets and extends the 
results from individual ecoregional studies involving mixed farming systems, to develop 
unifying principles. Through collaboration with ecoregional research consortia, the SLI will 
superimpose a global research agenda on ecoregional studies, to develop research outputs that 
can be broadly applied across ecoregions. As one example, the SLI will evaluate the utility 
of socioeconomic and environmental indicators for determining the sustainability of 
production systems involving livestock on a global basis. 
2.4. Research Priorities and Current Activities 
There are four major avenues through which the common livestock research agenda 
is being implemented by the CGIAR and its global partners: a) ILRI’s core activities; b) core 
activities by other CGIAR centres; c) ecoregional initiatives; and d) the SLIs. 
a> ILRI Core Activities 
ILRI’s activities comprise: 
l Lab and experiment station based research in Kenya and Ethiopia; 
l Collaborative genetic resources and production systems research with NARS 
and IARCs, including ecoregional initiatives; 
l Collaborative research with advanced institutes (e.g., bovine genome); 
l Collaborative policy research; 
l Collaborative training activities. 
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They are organized around the following six priority programmes: 
Biodiversity (Conservation, Characterization) 
l Animal genetic resources; 
l Forage genetic resources. 
Production Systems Research 
l Production systems analysis and impact assessment; 
l Integrated crop-livestock systems: 
SSA Highlands; 
Desert Margins; 
Humid Asia; 
Semiarid Asia; 
LAC; 
WANA. 
Utilization of Tropical Feed Resources 
l Rumen ecology; 
l Nutritional evaluation of tropical feeds; 
Animal Health Improvement 
l Genetics of disease resistance; 
l Development of disease control technologies; 
l Implementation of disease control technologies. 
Livestock Policy Analysis 
Strengthening NARS 
l Training and information services; 
l Collaborative research networks. 
b) Core Activities of other CGIAR Centres 
. CIAT: forage genetics and evaluation; 
l ICARDA: small ruminant production systems; 
l ICRAF: agroforestry. 
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C) Ecoregional Initiatives 
Carried out by IARUNARS consortia on livestock production in mixed fanning 
systems and related natural resources management research. 
d) Systemwide Livestock Initiative 
In collaboration with ecoregional consortia, work initially focused on the production 
and utilization of feed resources. 
3. FORESTRY AND AGROFORESTRY 
3.1. Background 
Tropical forests cover only one-seventh of the earth*s land area, yet their importance 
is greater than this implies. In addition to wood, forests supply many non-timber products 
including foods and beverages, fibres, resins, building materials, fodder, omamentals, 
medicines and fuel. More importantly, they provide environmental services, notably 
watershed protection, climate regulation, protection and improvement of soils, and provision 
of habitat for wild plants and animals. A wide range of cultural, spiritual and recreational 
benefits are also derived from tropical forests. They are an important component of the 
earth’s global carbon budget and the repository of perhaps half of all species of living things. 
Thus the potential of forests to contribute to rural and urban welfare, economic 
growth, sustainable agricultural development and global environmental functions is vast. Yet 
it is constrained by accelerating deforestation and degradation of forest lands. About 15.4 
million hectares of tropical forests and woodlands were converted to other uses or destroyed 
each year between 1980 and 1990 (0.8% p.a.); 4.6 million hectares of this was tropical rain 
forests. By 1990, 1,756 million hectares of tropical forests remained; 52% in Latin America, 
30% in sub-Saharan Africa and 18% in Asia-Pacific. 
The pressures on the remaining forests to provide ever-increasing volumes of 
timber, fuelwood, non-timber products and land for agriculture and other uses continue to 
grow - seemingly exponentially. Simultaneously, the importance of tropical forests to the 
well-being of the rural poor, in regulating the global climate, and as a reservoir of 
biodiversity is increasingly recognized. The need to do more with less, while at the same 
time conserving a substantial area of tropical forests as a heritage for all people, is a 
fundamental problem which must be faced if these forests are to be successfully managed for 
the sustainable production of multiple goods and services. 
Two decades ago, the Food and Agricultural Organization of the United Nations 
(FAO) estimated that slash-and-bum agriculture was practised on 30% of the arable soils of 
the world and provided sustenance for 250 million of the world’s poorest people. It has been 
suggested that the 200 to 500 million slash-and-bum farmers account for about two-thirds of 
global forest clearance annually. Slash-and-bum agriculture remains the dominant land use 
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at the margins of the humid tropical forests, and empirical evidence suggests that the numbers 
of people engaged in slash-and-bum agriculture may have doubled. 
Agroforestry technologies have the potential to provide sustainable alternatives to 
the practice of shifting cultivation and to ameliorate the secondary forest fallows and 
grasslands that follow in its wake. In subhumid savannas and woodlands and the semi-arid 
tropics, they can also play a decisive role in increasing the agricultural productivity and 
sustainability of small-scale farming systems. In these agroecological zones, agroforestry 
technologies can prevent soil erosion, bring a halt to deteriorating soil fertility, and provide 
food, fuelwood, building material, fodder and numerous other valuable products that have the 
potential for generating additional income. 
3.2. Current Status of Forestry and Agroforestry Research 
3.2.1. Forestry Research 
Investment in forestry research and the human resources available to conduct 
research in developing countries are both low in comparison to the agricultural sector and in 
comparison to the value of goods and services derived from forests. Pardey et al. (1991)4, 
however, assert that “comparison...between the share of crop research in agricultural research 
and crop productions share of value-added in agriculture (AgGDP)....[indicates] that forestry 
research absorbs a larger share of research capacity than agriculture” However, this analysis 
ignores the fact that a large proportion of research effort in forestry is not directed towards 
outputs or outcomes that can be readily captured by crude aggregated indicators such as 
AgGDP, nor does AgGDP capture the many and varied ‘non-tradeable’ goods and services 
provided by forests. In addition, the number of forestry researchers active in research areas 
that have a direct ‘commodity orientation in developing countries would be less than 50% of 
the research cadre. 
Reliable current estimates for regional/global investment in forestry research are not 
available and therefore the summary presented by TAC (1994)5 remains, in the absence of 
more recent information, the most reliable source: 
“Expenditure on forestry research in developing countries in 
1981 amounted to US$ 186 million, of which 60% was allocated to Asia, 
21% to sub-Saharan Africa and 19% to Latin America and the Caribbean 
(Mergen, 1988). More recent data are not available, but if past trends are 
an indication, current annual expenditures may be in excess of US$ 200 
million. 
4 Pardey , P.G. and J. Roseboom, 1991. Agricultural Research Capacity in a regional 
and agro-climatic perspective. Background paper prepared for the Standing 
Committee on Priorities and Strategies of the TACKGIAR. ISNAR, The Hague. 
5 TAC, 1994. Review of CGIAR Priorities arid Strafegies. TAC Secretariat, FAO, 
Rome. 
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Developing countries account for only 12% of total investment in forestry 
research worldwide. Forestry research intensity in developing countries is 
considerable less than one-tenth of agricultural research intensity. Forest research 
expenditures as a percentage of the value of production have been estimated at 0.019 
for low-income developing countries, 0.059 for middle-income developing countries 
and 0.070 for semi-industrialized countries. The corresponding ratios for 
agricultural research expenditures were estimated at 0.45 1, 0.863 and 0.816 
respectively.” (Mergen et al., 1988)6 
Current statistics that assess the number of forestry research institutes and qualified 
researchers within them are available. FAO (1995) surveyed 764 forestry research 
organization in 112 countries, 7% of which were located in sub-Saharan Africa, 3.8% in West 
Asia North Africa, 13.4% in Asia Pacific and 14.7% in Latin America and the Caribbean. 
Manpower, in terms of graduate staff in these institutions, does not follow the same pattern: 
more researchers (25% of the global total) are now located in the Asia Pacific developing 
countries. In sub-Saharan Africa, universities represent only 14% of the forestry related 
research Institutes, the figures for WANA, AP and LAC are 10.3%, 20.5% and 31.3% 
respectively. The following table provides summary data. 
3.2.2. Agroforestry Research 
Agroforestry research has been widely taken up over the last two or three decades by 
small teams in a$cultural and forestry research institutes and university departments 
throughout the world. Until recently, however, greater inputs have been made by 
development projects and NGOs practising social and community forestry. 
ICRAF was established in 1977 to conduct and support agroforestry research. At 
that time, agroforeshy was still lacking the theoretical basis and accumulated data of 
traditional areas such as forestry and agriculture. Early work therefore concentrated on 
developing the conceptual and methodological basis for agroforestry research, bringing 
together relevant information from disparate sources to make it available to a wide audience, 
and supporting agroforestry training and education with a view to developing greater national 
capacity in agroforestry research and development. Building on this foundation, ICR.AF 
initiated a collaborative research programme in 1985. The goal then was to strengthen 
national research capacity and ultimately to generate agroforestry technologies suitable for 
farmers. 
6 Mergen, F., R.E. Evenson, M.S. Judd and J. Putnam, 1988. Forestry Research: A 
Provisional Global hzventory. Economic Development and Cultural Change 37( 1): 
149-171. 
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Table 1: Summary of Forestry Research Capacity in Developing Countries 
REGION Forestry N” of 
Research research 
Institutes (%) Institutes 
sub-Saharan Africa 7.0 54 
West Asia-North Africa 3.8 29 
Asia-Pacific (excl. China) 13.4 102 
Latin America - Caribbean 14.7 112 
Global Totals 100 764 
Graduate 
researchers 
(1985 values)* 
N” of 
researchers 
4.0 (7.3) 1,106 
2.9 (5.7) 815 
25.8 (9.4) 7,177 
9.7 (5.4) 2,687 
100 11,785 
adapted from FAO 1995’, * Pardey et al., 199 l*, figures for Asia Pacific exclude China. 
In 1991, ICRAF became a member of the CGIAR. At present, ICRAF’s work is 
concentrated in four ecological regions of Africa: the humid lowlands and the semi-arid 
lowlands of West Africa, the highlands of East and Central Africa, and the plateau lands of 
Southern Africa, as well as in the humid tropics of Southeast Asia and Latin America. 
Worldwide agroforestry research is expanding, with a number of other institutions 
(e.g., CATIE, EMBRAPA, ICAR) playing a significant role. 
3.3. Global Issues and Research Needs 
3.3.1. Forestry 
People have cleared and modified forests for millennia, as human needs, perceptions 
and numbers have changed: forests have been modified to increase the flow of benefits to the 
users-managers. But some changes have had unintended or “perverse” effects, especially in 
recent decades. As pressures on land and competition for access to it have increased, 
inequities have developed in the distribution of the costs and benefits of forest use. These 
problems have occurred at the levels of forest communities, nations, regions and the entire 
world, They have affected the poor and the rich, foresters, farmers and corporations, local 
and distant users, and will affect future generations. This situation will inevitably be 
exacerbated by growth in population. In fifty years, the world will need at least three times 
as much food as at present. This will increase pressures to convert forest lands to agriculture. 
The principal consequences and causes for concern are: 
7 FAO, 1995. Directory of Forestry Research Organizations. FAO, Rome. 
6 Pardey, P.G., J. Roseboom and J.R. Anderson (Editors), 1991. Agricultural Research 
Policy, International Quantitative Perspectives. Cambridge University Press. 
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l local livelihoods will be lost or impaired for many millions of people who derive 
much of their income or subsistence from foods, tibres, medicines or other products 
and services from tropical forests; and 
l the environmental services from forests which support and sustain agricultural 
productivity could be seriously damaged, thus exacerbating agricultural and 
food-security concerns, as well as global environmental externalities. 
In Asia and Latin America, much of the increase in global food production over the 
past thirty years has resulted from intensification (partly through scientific breakthroughs 
developed by CGIAR Centres). Rates of yield increase for many food crops are now slowing 
down. Part of the increase in global food production has been through creating new 
farmlands by clearing forests, particularly in Africa, but this cannot continue without serious 
environmental and social costs. 
Currently, around 3,400 million m3 of roundwood are removed annually from the 
world’s forests for human use. A little less than half of this is used for industrial purposes, 
with the remainder being used principally as fuel for cooking and heating. The annual 
contribution of forest products to the world economy currently approaches US$ 400 billion. 
About one-third of this is generated in developing countries, where forest products contribute 
2.7% of their combined gross domestic product. [The remaining two-thirds is generated in 
industrialized countries, contributing 2% of their total GDP.] In developing countries slightly 
more than half of the economic value of forest products comes fi-om the use of wood in 
energy, [compared to less than 10% in the industrialised countries]. 
The global value of trade in forest products was about US$ 98 billion in 1991, equal 
to 3.3% of world mercantile trade and almost one-fourth of the total world trade in 
agricultural, fishery and forest products. In the three decades since 196 1, world trade in forest 
products has more than tripled (measured in 1990 US dollars). Exports of forest products 
from developing countries have increased by a factor of six; the share of forest products 
exports which originate in developing countries has risen from 8% in 1961 to 13% in 1990 
(still a very low share, given that these counties represent 75% of the world’s population). 
The structure of forest products trade has also changed significantly. In 1961, 60% of 
developing country exports were unprocessed roundwood; by 1990 the value of roundwood 
exports had more than doubled in constant dollars but the share had dropped to 20% of the 
total. 
Numerous studies have shown that official statistics consistently undervalue forests 
as sources of products and employment. The diversity of uses and products is enormous and 
most are processed or traded in the informal sector. Preliminary CIFOR analyses of the true 
contribution of forests to developing countries* economies suggest that it is probably at least 
double that shown in national accounts. Forests may contribute as much as 6% of economic 
product and up to 10% of total employment. However just as the true extent of forest values 
are not adequately documented, so the costs to poor forest-dependent people of forest 
degradation and loss are not widely recognized. Deforestation is generally perceived as a 
global environmental problem and the magnitude of the losses incurred by developing country 
peoples has been largely ignored in the international debate. 
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New technologies and policies are essential to help reduce the destruction and 
degradation of tropical forests, to avoid enormous social and economic losses. These will not 
just be limited to the forestry sector as conventionally defined. Individuals and countries who 
generate their incomes fi-om forest products will suffer, and consumers will face shortages and 
higher prices. 
Yet as social recognition of the non-consumptive and amenity values of forests 
increases, the predominant demand on forestry is likely to change from timber to 
environmental services. Tropical forests in future will provide a much wider range of social, 
economic and environmental benefits, and for a much wider range of beneficiaries. Many 
forests will be of more value for environmental and watershed protection, or for provision of 
non-timber products to local communities, than for their capacity to produce industrial 
cellulose. Although the aggregate demand for finished products is projected to continue to 
increase, the amount of industrial raw materials from forests may rise more slowly, or 
possibly even decline, due to expanding technological abilities to find alternative raw 
materials (for most uses, from construction to paper), to increase processing efficiency, to 
increase functional product life and to recycle. In contrast, our reliance on environmental 
services from forests will not decline, and may increase. This transition is further 
complicated by equity considerations, because the beneficiaries from industrial use of forests 
may be quite different from those who benefit from non-industrial usage, or from the 
provision of environmental services from forests. 
As prices increase for timber and other products from managed natural forests, and as 
plantation technology and “tree-husbandry” techniques improve and become more 
widespread, timber forest products will increasingly come from “cultivated” rather than from 
“natural” sources of supply. Indeed, rapid expansion of high-yielding plantations in the 
tropics could provide an alternative, commercially attractive resource that may reduce 
harvesting pressures on natural forests. The average annual timber productivity of natural 
forests, worldwide, is currently 1m3/ha/year, thus 4 billion hectares presently yield 
approximately 4 billion m3 of logs. At the other extreme, only 100 million hectares of well- 
managed, well-located tropical plantations could, hypothetically, generate the same volume of 
timber harvest. By increasing the productivity of forest management, the area required to 
produce a given timber yield could be significantly reduced. Intensification of forest 
management - of both natural forests and plantation forests - is inevitable. Similar trends can 
be demonstrated for a variety of non-timber forest products under intensified management and 
domestication. 
Worldwide, there are already about 100 million hectares of forest plantations. They 
comprise 2.6% of the world’s forest areas and met 15% of the world’s wood requirements in 
1995. There are clear trends of increasing areas of both industrial and non-industrial 
plantations in the tropics. In 1990 there were 43 million hectares of tropical plantations ? up 
from 21 million hectares in 1980, so most of them are very young still ? and almost 75% of 
this is in Asia (Table 2). Most of the 28 million hectares of non-industrial tropical plantations 
are in farm strips or woodlots in Asia (82%), with 12% in Latin America and the Caribbean 
and 6% in Africa. 
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Table 2: Area of plantations including woodlots (000 ha) in the tropics 
Region 1965 1980 1990 
Africa 1,378 2,724 3,773 (9%) 
Asia incl. China 4,42 1 13,046 29,245 (68%) 
Australia and Pacific 70 269 420 (1%) 
Central America and 2 19 486 786 (2%) 
Caribbean 
South America 597 4,448 8,470 (20%) 
Total 6,667 20,973 42,694 
Source: Evans (1992) Plantation Forestry in the Tropics. Clarendon Press, Oxford, p. 35 
Although they provide comparable commodities, plantations generally provide fewer 
environmental benefits than natural forests, but nevertheless remain a better environmental 
option than many other land uses. Almost two billion hectares of land in the tropics have 
suffered moderate to severe degradation in the past fifty years (Table 3). Physical and 
chemical degradation is manifested as soil compaction, sheet and gully erosion, increased soil 
acidity and reduced availability of nutrients. Biological degradation includes declining soil 
organic matter, losses in beneficial soil microorganisms and weed encroachment. In the 
humid tropics alone, there are 250 million hectares of degraded forest fallows, Imperuta 
cylindrica grasslands and degraded pastures. In densely populated South and Southeast Asia, 
nearly 20% of farmland is unproductive due to salinity, waterlogging and loss of top soil. The 
restoration of forest cover on this land could do much to improve the welfare 
extremely poor rural people. 
Table 3: Human-induced land degradation, 19451992 
Total Degraded 
Region Area (m ha) 
Asia 746 
Africa 494 
South America 244 
North & Central America 158 
Oceania 103 
Degraded Area as % of Total 
Vegetated Land (1992) 
20 
22 
14 
8 
13 
Source: World Resources Institute, 1992-93. World Report 
Tropical plantations will have only a small beneficial impact on tropical 
of these 
deforestation, as long as the major cause of deforestation is agricultural expansion. However, 
plantations can help relieve some of the other pressures leading to deforestation in specific 
socioeconomic conditions. Plantation forestry should be considered as complementary to the 
management of natural forests and not as a substitute. The real issue is the potential of 
plantations to optimize benefits from low-potential sites. 
Forest plantations, at their best, foster local socioeconomic development, and provide 
employment, raw materials, infrastructure and environmental and recreational services ‘for 
local people. At their worst, plantations can take land out of food production in areas of 
acute food shortage, increase landlessness or destroy culturally important species, habitats and 
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landscapes. Plantations and societies interact, and ultimately many plantations have suffered 
financially when managed in a way that led to social problems. Where plantations form a 
major part of the land-use system, and where competition for land is strong, the social and 
cultural implications and feedback can be significant. 
The notion of forestry providing a broad range of products and services dominates 
many countries’ forest policies as they attempt to ensure social, environmental and rural 
stability, as well as timber supplies. Thus, the area of plantations designed specifically for 
non-industrial products and services has greatly increased. Much still needs to be done to 
ensure that plantation forestry is sustainable, through incorporating appropriate responses to 
ecological, economic, social and cultural needs. Today the areas of land suitable and 
available for forestry are decreasing and are often part of an intricate mosaic of land use and 
ownership. The main benefits from integrating trees and other land uses appear to be in the 
less-productive marginal uplands where ecological benefits translate into economic 
advantages, i.e., higher productivity on a sustained basis. Commercial incentive is often the 
strongest stimulant for tree growing, but frequently local markets for forest products are not 
well established and/or there is poor market information, and consequently little private, 
small-scale investment in commercial forestry. Much can be learned by studying institutions 
and markets in those few countries where small-scale forestry is flourishing. 
The applications of social forestry to increasing agricultural productivity, to soil 
conservation and to the provision of wood products has two elements, i.e., local participation 
and the sustainable increase of productivity on a fixed area of land. Local participation will 
occur only if farmers are able to take up new technologies - new incentives (or the removal of 
disincentives) may be necessary. Government commitment to promoting new technologies 
through legislation, technical support, market development and finances may be a key factor. 
Overall there must be economic gain; conservation without discernible economic benefits is 
difficult to promote. 
The perceived ecological benefits are nutrient and soil conservation in fragile and 
hilly lands and restoration of the productive capacity of degraded lands, through soil 
biological processes controlling the decomposition of plant residues. Loss of biodiversity - 
both flora and fauna - from tropical forests, and release of vast carbon stores with the 
simultaneous reduction in the capacity for new carbon sequestration, have potentially 
devastating consequences. These global externalities provide compelling reasons for the 
world community to invest in reforestation and forest conservation. 
We are currently witnessing the transition from harvesting naturally occurring forest 
products to domestication and cultivation of trees for specific purposes, analogous to the 
transitions millennia ago in the domestication of crops and livestock. Much of the world’s 
future supplies of timber and non-timber forest products are likely to come from domesticated 
sources such as mixed-species plantations. Simultaneously, timber and non-timber products 
from natural forests are likely to come increasingly from sources which are retained primarily 
for their environmental functions and which are under management which is “certified” as 
socially and environmentally benign. 
3.3.2. Agroforestry 
As each year passes, more and more people in the tropics face crippling poverty and 
famine. Understandably. their priority is fhnly set on food production rather than on 
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pursuing long-term conservation goals. And, tragically, as they struggle to meet their 
subsistence needs using resources at unsuitable levels, their future becomes more bleak and 
environmental stability more tenuous. A few daunting statistics highlight the current land-use 
problems. 
l About 15 million hectares of tropical forest are destroyed each year by human activities 
such as unsustainable commercial logging, shifting cultivation, expanding settlements, 
land speculation and ranching. 
l On current trends, by the end of the decade, 2.4 billion people will be either unable to 
obtain their minimum energy needs, or will be forced to consume fuelwood faster than it 
is being replenished. 
l Between 1970 and 1990, available arable land fell from a world average of 0.38 ha per 
capita to 0.28 ha. 
l Each year, 25 billion tonnes of productive top soil are lost to agriculture - mostly a direct 
result of erosion in the wake of poor land use 
l Vast areas of agricultural land are being depleted of nutrients - largely an outcome of 
fallow systems in their struggle to produce more food from small areas. 
l Creating replacement fields for depleted agricultural soils is the cause of more than half of 
the world’s annual deforestation. 
Without significant change, these problems can only get worse as, during the decade, 
the world’s population surges by a further one billion. Part of the solution to this crisis lies 
with a new ‘green revolution’ - approaches to land use that will simultaneously feed people 
and conserve natural resources. 
In the 1980s and 9Os, external factors changed rapidly. Worldwide concerns about 
global warming, high rates of deforestation, accelerating land depletion and the need for 
sustainable land-use practices were brought to the forefront of the political agenda by the 
Brundtland Commission on Environment and Development and the Bellagio Strategy 
Meetings on Tropical Forests which helped set the stage for the 1992 United Nations 
Conference on Environment and Development (UNCED). It became clear that acceptable 
long-term solutions also require research on ecology and conservation, along with ways to 
decrease rural poverty. 
Through such avenues as UNCED and the subsequent recommendations of Agenda 
21, the world community has recognized that these approaches must not only address the link 
between improved productivity and environmental protection, but must combine poverty 
alleviation with sustainable resources management based on sound scientific principles. 
The desire to promote sustainable agriculture and rural development as a step towards 
improved natural resources conservation has had a direct bearing on agroforestry. While there 
is a continued focus on productivity and poverty alleviation, the goals and objectives have 
been modified to give greater emphasis to research related to the management of natural 
resources. This sees agroforestry as a dynamic, ecologically based, natural resources 
management system that through the integration of trees in farm- and rangeland, diversifies 
and sustains smallholder production for increased social, economic and environmental 
benefits. 
The research needs in agroforestry are numerous and diverse, since agroforestry 
research requires a multidisciplinary approach linking social and biophysical sciences 
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throughout the research-to-development continuum (ie strategic to adaptive research). 
Regarding the needs of the Intergovernmental Panel on Forests of the United Nations 
Commission on Sustainable Development (UNCSD) and the World Commission on Forests 
and Sustainable Developments (WCFSD), ICR4F addressed the research and capacity 
building issues with three major agroforestry questions: 
l why aren’t farmers planting more trees? 
l how can agroforestry research contribute to the development of sustainable and 
profitable land-use systems? 
l how can agroforestry research, training and education promote the institutionalization 
and enhancement of sustainable land use and capacity building in research institutions? 
Why aren’t farmers planting or retaining more trees? 
Research is needed to examine and overcome the policy and germplasm constraints 
that prevent farmers from planting trees. 
The policy constraints include: lack of land for tree tenure; the promotion by 
governments of non-sustainable or inappropriate land uses, and the economic disincentives of 
low prices, lack of marketing opportunities, poor infrastructure for trading and lack of credit, 
etc. 
Policy changes conferring formal land or tree tenure and the removal of disincentives 
to plant trees will promote the availability of land to farmers, thereby increasing the land 
under productive cropping and promoting social well-being in rural communities. 
The germplasm constraints are those of: the non-availability of seeds of rnmy tree 
species, and where seeds are available a lack of information and knowledge about how to 
collect and use them. Farmers would like and would respond to access to improved 
germplasm, but frequently such material is in small quantities and without pathways for 
dissemination. 
How can agroforestry research contribute to the development of sustainable and 
profitable land use systems? 
One approach requiring research is to develop agroforestry practices that stabilize the 
agricultural side of the forest margin by the integration of trees in farmland for the production 
of timber and non-wood forest products. Multistrata agroforests, as developed in Southeast 
Asia, are the ultimate example of such systems, but little research has been done to develop 
such systems elsewhere in the tropics. So far, there is little understanding on how these 
multistrata agroforests - which are an attractive alternative to slash-and-burn agriculture - 
diversify agroecosystems and enhance biodiversity, sequester carbon, affect green house gas 
emission or sinks. Similarly, little is known of the economic and social benefits of these 
systems in terms of cash generation, food security and their ability to alleviate poverty and 
buffer diversity economic returns. 
Research is also needed for methods to improve agroforestry systems by integrating 
trees into farming systems in a way that develops a mosaic of land-uses on both the farm and 
landscape scales. In this way, the productivity of the systems can be achieved, while also 
improving their ecological and economic stability. 
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The benefits of agroforestry systems will be further enhanced if the trees are 
domesticated so that they are both more productive, of higher quality, and superior in other 
desirable traits. The genetic improvement of agroforestry tree species for an increased range 
of timber and non-wood forest products should increase the overall economic returns from a 
unit of land in the longer term, so triggering improvements in marketing infrastructure and in 
the incentives to grow trees. Potential gains in this area are high, since little improvement 
work has been done to date on agroforestry species. 
Although much agroforestry research has been focused on the restoration of soil 
fertility through biological nitrogen fixation, more is needed to ensure the rehabilitation of 
degraded farmland through the development of increasingly intensive and diverse farming 
systems. Current policies and price structures for inorganic fertilizers make them inaccessible 
to many resource-poor farmers. Research into methods to recapitalize depleted soils using 
trees to recycle nutrients from strata below the rooting zone of crops or applied fertilizers is 
particularly necessary. Such rehabilitation of abandoned non-forest land could increase the 
area of land under cultivation and increase its carrying capacity. 
Large-scale applications of rock phosphate as a slow-release fertilizer could also have 
a critical role in replenishing soils. However, much needs to be learnt about policy, 
environmental, social and economic factors of such an approach. Research needs also include 
the intra- and interspecific variation among trees abilities to solubilize, uptake, use and 
recycle phosphorus, and on the soil process and land-use systems involved in maximizing the 
benefit from a capital investment in rock phosphate. 
The maintenance of soil fertility is essential for the sustainability of production from 
this land, but sustainability will also depend on the control of potential weeds, pests and 
diseases. The risks of these should be minimized by integrated land-use management, but 
intricate mixtures of trees and crops also pose problems arising from their competition for 
resources (light, water and nutrients). Strategic research is needed to understand the 
processes so that trees and crops can be grown together to minimize competition for resources 
and reduce the risks of pest and disease outbreaks. 
The capital value of fertile soils is also lost through erosion by wind and water and 
through leaching. Much is known about the ability of contour hedgerows and windbreaks to 
reduce erosion, but less is known for other agroforestry practices. 
How can agroforestry research, training and education promote the institutionalization 
and enhancement of sustainable landuse and capacity building in research institutions? 
The institutionalization of agroforestry through the development of national and 
regional research teams has occurred in many countries. This can be greatly enhanced by 
curriculum development in colleges and universities, postgraduate training for researchers; 
administrators and educationalists; workshops and courses; in-service training; information 
dissemination to NGOs, farmers and others in rural development sector, and - importantly - 
by informing and working with fanners. 
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3.4. Priorities and Current Research Activities for Forestry and 
Agroforestry in the CGIAR 
3.4.1 Forestry 
From consideration of these factors and the potential beneficiaries of research 
findings, the following major research priorities are being addressed. 
1. Underlying Causes of Deforestation, Forest Degradation and 
Poverty in Forest Margins 
The work seeks to understand the causes behind deforestation and forest degradation 
by assessing the impacts of national and international policies on the behaviour of those 
in/around the forests. Viable policies and institutional arrangements could then be promoted 
to improve intersectoral decision-making on the multipurpose management of existing or new 
forests, based upon: 
0 sets of alternative decisions that could lead to optimal land-use choices; 
l documents on the insights of preventive measures at a regional scale; 
l annotated bibliographies for a better understanding of extra-sectoral influences. 
2. Landscape-scale Conservation and Management: Forest 
Ecosystem Management 
The research addresses the need to integrate forest management with other forms of 
land-use in the landscape, to improve both the livelihood of land users and environmental 
conservation, It aims at developing management strategies that combine biophysical and 
socioeconomic objectives, based on an understanding of the role of biodiversity in forested 
lands through methods for: 
l characterizing vegetation for natural resource surveys; 
l assessing biodiversity (indicators); 
0 modelling the distribution of species; 
0 assessing plant functional attributes and site physical environment attributes; 
0 undertaking natural resource surveys which integrate biophysical information 
with socioeconomic information. 
3. Multiple Resource Management of Natural Forests 
The aim of the work is to reduce the impact of harvesting operations on natural 
tropical forests, including secondary forests. Its contribution to the increased biological 
productivity and commercial value of logged-over forests is expected to arise from: 
0 timber-harvesting techniques that reduce environmental impacts while 
retaining economic efficiency; 
0 policies and incentives to encourage the utilization of such techniques; 
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0 software to plan reduced-impact harvesting; 
l publications on ecologically based forest management; 
0 guidelines for the management of secondary forests to produce timber and 
non-timber forest products (NTFP). 
The research seeks to provide cost-effective means for the objective assessment of 
whether forests are being managed on a sustainable basis. It is expected that such means will 
be applied in policymaking, trade and management processes affecting the forestry sector, to 
reward sustainable practices, establish preferential prices and reduce environmental impacts. 
The work aims at: 
l identify and testing cost-effective criteria and indicators to assess forest 
sustainability and social impacts of management practices; 
0 develop guidelines for applying such criteria and indicators in community- 
managed forests; 
l decision-support methodologies for evaluating forest sustainability. 
5. Plantation Forestry on Degraded or Low-potential Sites 
The focus here is on the understanding of key factors determining growth rates on 
small-scale plantations, to develop guidelines and technologies which improve production and 
sustainability of fast-growing plantations on degraded and low potential sites. It will do this 
by developing: 
l site management and policy options; 
l technologies on soil and water management in tropical tree plantations; 
l a synthesis on dipterocarp silviculture and research needs; and 
0 a guide on fungal pathogens in tropical acacias. 
6. Conservation of Biodiversity and Genetic Resources 
This research aims at determining the impacts of human disturbance, logging and 
fragmentation on in situ conservation of biodiversity. In order to formulate management 
prescriptions for protected areas, the work will: 
l develop tools for measuring and monitoring genetic diversity; 
l establish a relationship between the intensity of disturbance and genetic 
diversity for species with different life history characteristics. 
7. Local Livelihoods, Community-based Management and 
Devolution 
This research will identify policy options for improving the compatibility of 
conservation objectives with local people’s needs, based on a better understanding of the 
livelihoods, property rights and decision-making systems of people living in forest areas. It 
will develop: 
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l policy briefs for assessing institutional arrangements; 
l simple methodologies for the rapid measurement of forest incomes and 
assessment of income opportunities compatible with conservation; and 
0 systems for the quantitative modelling of the people-forest interface. 
8. Sustainable Use and Development of Non-Timber Forest Products 
The work will estimate impacts on forests and biodiversity of NTFP-based 
development. Expected outputs are: 
l estimates of the number of people who depend on NTFP, and the nature of this 
dependency; 
l procedures for assessing the potential of NTFP development; and 
l options for improved institutional arrangements. 
3.4.2. Agroforestry 
Priorities for agroforestry research span two major areas of activity: the development 
of alternatives to slash-and-bum agriculture and the mitigation of land degradation through 
soil depletion. Both of these research areas are important as means of counterbalancing the 
effects of deforestation on farmers’ livelihoods. Cross-cutting themes of this research agenda 
are soil amelioration, environmental rehabilitation, cash generation for poverty alleviation, 
tree domestication, agroecosystem function, impact at a landscape scale and capacity 
building. 
ICRAF is the convening centre for two of the CGIAR’s systemwide programmes: 
Alternatives to Slash-and-Bum Programme which spans the 3 humid lowland ecoregions, and 
the African Highlands Initiative which is part of the Global Mountains Initiative and is based 
in East Africa. 
Agroforestry research priorities are organized under the following four programmes. 
1. Natural Resource Strategies and Policy 
This programme focuses on farmers’ management of the resource base of agriculture, 
as well as on the ecological, social and economic interactions among these resources across 
different spatial scales. Its research agenda is driven by farmers’ needs and goals, and by 
ecological principles rather than being led by technological development. It aims to: 
l develop typologies of land-use systems and farmers on the basis of ecological and 
socioeconomic parameters and at various spatial scales (household to continental); 
l develop (and validate) ecological-economic models which predict the adoption potential 
and sustainability of improved agroforestry practices at the farming system and regional 
scales; 
0 analyse policy constraints to the adoption of these improved practices and to design 
alternative policy instruments for addressing them; 
l evaluate the actual ecological, social, cultural and economic impacts of adoption of 
agroforestry practices. 
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2. Domestication of Agroforestry Trees 
Through its Germplasm Resources Unit (GRU), the Programme collects, 
characterizes and disseminates information and germplasm of priority agroforestry trees. This 
germplasm is then evaluated for its genetic diversity and domesticated through genetic 
selection, vegetative propagation and breeding, for use in various agroforestry technologies. 
The objective of this research is to improve the genetic quality of agroforestry trees species by 
the collection, evaluation and selection of germplasm for the compatible production of food, 
fodder, fuelwood, timber and other products with companion crops, and the provision of 
environmental services such as soil conservation and amelioration of soils. 
3. Tree-Crop-Environment Interactions 
Process measurements are made in priority agroforestry systems identified to solve 
specific land-use or socioeconomic problems in each ecoregion, so as to understand the 
function as well as improve the performance of the systems. The objective is to contribute to 
the development of improved and sustainable agroforestry systems by: 
l gaining an understanding of biophysical interactions between the components of 
agroforestry systems; 
0 synthesizing results from a wide range of environments through models and obtaining 
predictive capability for evaluating alternative systems and management options; 
l developing research methods for facilitating the conduct and improving quality of 
process-oriented research in agroforestry. 
4. Agroforestry Systems Improvement 
Research activities are undertaken on the potential of agroforestry to address the 
constraints and opportunities that farmers experience. 
This systems improvement research focuses on the monitoring and evaluation of the 
long-term biophysical, ecological and economic impact of agroforestry technologies used as 
alternatives to current systems. This work is undertaken on research stations and on farms by 
multidisciplinary teams of scientists at a range of locations in many countries. 
The priority systems currently being investigated address the prospects and 
constraints of alternatives to slash-and-bum agriculture, the reclamation of abandoned and 
depleted lands in the humid tropics, and land depletion in the savanna woodlands and 
agrosilvopastoral systems of the subhumid and semi-arid tropics. 
Annex III - Page 63 
The objective is to develop, through a participatory research approach, biophysically- 
sustainable and economically-viable agroforestry systems which address the priority concerns 
of farmers and major environmental issues in the six ecoregions in which ICRAF works. 
FISHERIES 
4.1. Background 
Fisheries play an important role in food production, income generation and the 
provision of employment in developing countries. According to ICLARM, the number of 
full-time fishermen in developing countries has been estimated at 12.9 million, of whom 80% 
live in Asia, 12% in sub-Saharan Africa, 6% in Latin America and the Caribbean and 2% in 
West Asia-North Africa. 
In addition, there are many millions of part-time fishermen. Water covers 70% of the 
earth’s surface, and the total production of aquatic commodities amounts to 95 million tonnes 
annually, of which 79% is in the form of finfish, 5% crustaceans, 9% molluscs, and 7% 
seaweeds. Fish and fish products provide 20% of animal protein and 4% of dietary protein in 
developing countries, but these averages mask the fact that in several countries this share is at 
least twice as high. The total gross value of world fisheries production is almost US$ 25 
billion per year, of which 52% originates from marine capture fish, 18% from inland capture 
fish, 16% from inland culture fish and 14% from marine culture fish. Fish account for 5.6% 
of the total value of production of agriculture, forestry and fisheries. 
Approximately 72% of the gross value of fish production originates in Asia, 17% in 
Latin America and the Caribbean, 8.1% in sub-Mar-an Africa and 3% in West Asia-North 
Africa. 
Of the global aquatic production, only 16% originates from aquaculture, but in value 
terms this share amounts to 29%. Aquaculture differs from capture fisheries just as 
agriculture does from hunting and gathering. Aquaculture, as in the case of agriculture, and 
even more than in capture fisheries, requires ownership or control over the aquatic resources 
(commodity) and space. It implies action to direct energy flows in the ecosystem towards the 
commodity produced. During 1993, total world aquaculture production amounted to 16.3 
million tonnes, of which 50% consisted of finfish, 4O/ crustaceans, 18% molluscs and 28% 
seaweeds. About 86% of world aquaculture production originates in Asia, but in terms of 
value this share amounts to 78%. The value of culture fisheries exceeds that of many 
‘traditional’ CGIAR commodities such as beans, sorghum, and groundnuts. 
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4.2. Global Fisheries Research Needs 
Issues and their relation to CGIAR goals: Previous TAC reports, as well as a 
recent study undertaken on behalf of several donor agencies, have stressed the need for more 
research on fisheries (see, for instance World Bank, UNDP, CEC, FAO, 1991).’ Humans 
capture some 4,000 species of fish, molluscs, crustaceans and other aquatic organisms and 
culture nearly 200; capture and culture contribute to food security both through the provision 
of fish and through employment and income generation. Aquatic resource research 
contributes directly to several CGIAR goals, including the preservation of biodiversity, better 
management and conservation of natural resources, the improvement of the policy 
environment and the strengthening of national research systems. 
Fisheries in a State of Transition: For more than four decades, fi-om about 1950, 
the per capita supply of fish rose continually despite rapid population growth. About 50% of 
the demand increase since 1970 is attributed to increased population demand, and the 
remainder to economic factors such as rising disposable incomes in many countries. 
However, in 1990, the rise in supply was halted, and a per capita decline in supply began to 
occur. The price of fish had begun to rise during the 1980s and this rise was far greater than 
for any other food commodity group, the prices for most of which continued to fall over the 
period. Trade in fish has also increased, making fish one of the most highly traded of 
agricultural commodities - nearly 40% of production by value is traded internationally. 
World fisheries and aquaculture are now in a state of transition, learning to cope with 
increasing stock scarcity price increases. Key current issues include the need for better 
management of natural fish stocks, increased production through aquaculture and better 
stewardship of the aquatic environment to prevent a large gap between demand and supply 
(Williams, 1996). lo 
Global Concern for the Future: Recent predictions are that the world will need, 
for consumption as food, between 110 and 120 million tonnes of fish by the year 2010, 
compared to the present supply of about 71 million tonnes of food fish (FAO 1995).” The 
implications for food security in the developing world are serious as was noted at the 
December 1995 Conference on the Sustainable Contribution of Fisheries to Food Security 
Fisheries. The major output of this conference was the Kyoto Declaration and Plan of Action, 
which was signed by 95 countries. Several parts of the document relate to research and its 
contribution to food security through fisheries and aquaculture, as shown in Table 4, below. 
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study of intemationalcfisheries research. Policy and Research Series. The World 
Bank, Washington D.C. 
10 Williams, M., 1996. The transition in the contribution of living aquatic resources to 
food security. Food, Agriculture, and the Environment. Discussion Paper 12. 
International Food Policy Research Institute, Washington D.C. 
II Food and Agriculture Organization of the United Nations, 1995. Safeguarding future 
fish supplies: key policy issues and measures. International Conference on the 
Sustainable Contribution of Fisheries to Food Security. KC/FI/95/1. Government of 
Japan, Kyoto. 
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Table 4: Extracts from the Kyoto Declaration and Plan of Action on the Sustainable 
Contributions of Fisheries to Food Security (Kyoto Declaration 1995) 
Ne, the 95 States which met in Kyoto from 4 to 9 December 1995 on the occasion of the 
nternational Conference on the Sustainable Contribution of Fisheries to Food 
jecurity,. . . 
DECLARE that we should, without prejudice to the rights and obligations of States under 
nternational law: 
1. Recognise and appreciate the significant role which marine fisheries, inland fisheries 
md aquaculture play in providing food security for the world, both through food supplies 
md through economic and social well-being; 
7. Undertake in-depth studtes to assess the social, economic and cultural importance of 
bsheries and fishery producrs; 
3. Promote and strengthen scientific research as the fundamental basis for sustainable 
levelopment of fisheries and aquaculture acnvities to ensure food security, as well as 
provide sciennftc and technical co-operation and support for those countries with lesser 
research capabiltties. 
3. Base policies, strategies and resource management and utilisation for sustainable 
development of the fisheries sector on the following: (1)maintenance of ecological systems; 
(ii) use of the best scientific evidence available; (iii) improvement in economic and social 
well-being; and (iv) inter- and intra-generational equity. 
. 
11. Assess the stock productivity in the waters under national jurisdiction, both inland and 
marine, adjust the fishing capacity m these waters to a level commensurate with long-term 
stock productivity etc... 
12. Conserve and sustainable use biological diversity and its components in the aquatic 
environment and, in particular, prevent practices leading to irreversible changes, such as 
extinction of genes and species, genetic erosion and/or large scale destruction of habitats; 
13. Study the effectiveness of multispecies management; 
18. Promote the use of sustainable and environmentally sound aquaculture and ranching in 
coastal marine and inland waters through, inter alia: (i) establishment of appropriate 
institutional and legal frameworks; (ii) coordination of the use of lands an waters with other 
activities; (iii) use of the best and most appropriate genetic material in conformity with the 
conservation and sustainable use of the environment and conservation of biological 
diversity: and (iv) application of social and environmental impact assessments; 
. 
22. Provide, either directly or through regional, sub-regional or international 
organizations, technical and financial assistance to developing countries, in particular low 
income food-deficit developing countries and small island developing States, in order to 
assist them to realize the sustainable contribution of fBheries to food security and social 
and economic development. 
Research Topics: Despite its obvious fragility, the resource base in the developing world is 
still poorly understood. Research for most tropical fisheries is still rudimentary, although 
national research capacity is developing to meet the challenge. Several research needs are 
priorities, including cost-effective data acquisition, especially as it relates to fisheries 
resources, aquaculture development and biodiversity, developing a holistic approach, 
integrating biological and social science research, exploring the impact of protected areas, 
studying the potential of aquaculture and its relationship to the environment, extending the 
genetic improvement of aquaculture species, overcoming aquatic environment degradation 
and analyzing the impact of research. Several other topics, including improving postharvest 
handling of fish and diagnosis and management of disease in aquaculture are also important, 
but of less relevance to present CGIAR objectives and capabilities. 
Cost-Effective Data Acquisition: In most fisheries, the several decades of rapid 
expansion of fishin g have not allowed time to build up an understanding of the resource 
Annex III - Page 66 
before it becomes fully exploited or overexploited. Cost-effective systems for the acquisition 
of fisheries resource and fishing data (social and economic as well as biological) are still 
lacking. Scientists have developed some useful methods for the analysis of the resource base 
and its productive capacity but much more needs to be done before these methods can be 
effectively applied to the range of resource systems and the range of resource states (i.e., from 
newly exploited to degraded and over-exploited states). The role of biodiversity in the 
productivity of different types of resource systems is poorly understood and aquatic 
biodiversity is one of the least documented of any biological system. Available information 
on species is widely scattered and only now are systems such as FishBase starting to draw this 
information together. 
Holistic Approach: Scientists are now realizing that there is a need to understand the 
functioning of whole aquatic systems in order to understand the impacts of fishing, 
environmental degradation and climate change. This realization has changed the scale at 
which resource systems work is targeted and the types of partnerships required in research. 
Integrating Social and Biological Science: Managing the resource base is not simply a 
question of obtaining sufficient biological knowledge. A host of social, economic and cultural 
factors surround the institutions and the decision-making processes. Research by the social 
science disciplines, preferably integrated with or in close collaboration with biophysical studies, 
can contribute significantly to policy and institutional insights, advice and development. For 
example, the condition of free and open access is often blamed for overexploitation and rent 
dissipation in fisheries. Research has suggested that policy measures which are likely to be most 
effective in resource management are those which remove the open-access condition, i.e., 
establishment of user rights. In certain natural resource contexts, co-management and 
community-based management are approaches in which user rights can be instituted 
appropriately but we still do not understand sufficiently well the contexts most suited to these 
forms of management. Successes and failures of these approaches should be critically assessed 
and refined. 
Protected Areas: Protected areas are gaining popularity as an option for improved 
natural resources management; fisheries are one type of resource for which this approach might 
be useful. However, far more research is required to establish the most effective form of 
protected areas in different cultural and resource systems. The ad hoc implementation of 
protected area regimes may lead to unwarranted disappointment in the method. Research on the 
benefits and management approaches to protected areas such as marine parks should be 
enhanced, especially through joint research with national systems, and with the participation of 
neighbouring residents. 
Aquaculture Potential and Environmental Effects: Annual average production f?om 
aquaculture in 1990-93 was 15 million t. Potential growth of the sector has been estimated to 
reach 27 million t, under pessimistic conditions, and 39 million t, under the most optimistic. 
Non-traditional products, e.g., giant clams and sea cucumbers, that are seen to benefit coastal 
village farmers should be developed and the markets for such projects explored through 
economic studies. 
Some forms of aquaculture have already had deleterious effects on the environment and 
vice-versa. Carrying capacities in both freshwater and marine environments should be assessed 
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particularly in sites with multiple and conflicting use of water resources. Technical inputs to 
regulations and aquaculture development policy are needed. 
Much of the current aquaculture development is on a fully commercial basis and 
producing products which have little impact on food security for the low income. Specific 
intervention to develop small-scale technologies for the adoption of fish farming for 
resource-poor farmers should be pursued further and market barriers minimized. Many of these 
technologies will need to be developed through farmer-participatory research tailored to specific 
situations. International public goods can be drawn from the research in terms of methodologies 
and on-farm results. 
Species Improvement: Genetic improvement of aquaculture species should be 
expanded beyond Nile tilapia and beyond the first simple breeding goals (growth and survival) to 
include other marketable species such as carp and goals such as disease resistance, desirable 
maturation goals but with great caution so as not to result in erosion of biodiversity. Working 
through national partners, the CGIAR should support the development of new approaches to 
national fish breeding programmes which underpin the multiplication and dissemination of new 
breeds. Since selective breeding in fish is still so new, there is no ready dissemination pathway 
for such breeds. Emphasis should be given to domestication and improvement of native species. 
There is also need to develop policy guidelines and codes of practice to safeguard the 
environment and maintain biodiversity. 
Aquatic Environment Degradation: The degradation of aquatic environments, in both 
coastal and catchment areas, and increasing competition between the fisheries sector and other 
sectors (tourism, shipping, agriculture) emphasize the need for a comprehensive and integrated 
approach to management. Tools that fully utilize and integrate the inputs of various disciplines 
should be developed and made accessible to policymakers. Information databases should be 
maintained and made accessible to a wide group of users. 
Impact Analysis: The impacts of market globalization on poor fishers and consumers of 
fish should be analyzed. The impact of adoption of aquaculture on production and consumption 
of fish and on the environment should be assessed. Methods for assessing the impact of 
fisheries research on target beneficiaries should be developed and applied. 
Importance of Linkages: At best, the CGIAR can only produce a tiny fraction of the 
fisheries research that is needed to overcome the food security threats described above. To 
maximize the effect of its research, strong emphasis needs to be put on developing and sustaining 
an increasing number of linkages with others in the field. In keeping with the state of the art in 
fisheries research approaches, CGIAR work should involve the indigenous knowledge of local 
people to the maximum extent possible. This in turn will be facilitated by collaboration with 
NGOs who work with such people. Linkages with NAPS and advanced research institutions 
will ensure that CGIAR results are disseminated, and outside ideas are incorporated into system 
work. The importance of such linkages suggests the need for a special programme in this area. 
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GLOSSARY OF ACRONYMS 
AARINENA 
ADB 
AgGDP 
ANF 
ARIS 
ASARECA 
ASB 
AVRDC 
BMZ 
CATIE 
CBC 
CDC 
CGIAR 
CIAT 
CIFOR 
CIMMYT 
CIP 
CIRAD 
COGENT 
CONDESAN 
CORAF 
COSCA 
DAP 
DNA 
EABRN 
EMBRAPA 
EPMR 
FAO 
FARA 
GATT 
GEF 
GE 
GM0 
GNP 
GRP 
GRU 
IAR 
IARC 
IBSRAM 
ICAR 
ICIMOD 
ICLARM 
ICRAF 
ICRISAT 
Association of Agricultural Research Institutions in the Near East and North 
Africa 
Asian Development Bank 
Agricultural Gross Domestic Product 
Anti-nutritional factors 
Advanced research institutes 
Association for Strengthening Agricultural Research in East and Central 
Africa 
Alternatives to slash and bum 
Asian Vegetable Research and Development Centre 
Bundesministerium fur Wirstschaftliche Zusammenarbeit (Bonn, Germany) 
Centro Agronomic0 Tropical de Investigation y Ensefianza 
Committee of Board Chairs, CGIAR 
Centre Directors Committee, CGIAR 
Consultative Group on International Agricultural Research 
Centro Intemacional de Agricultura Tropical 
Centre for International Forestry Research, Indonesia 
International Maize and Wheat Improvement Centre 
Centro Intemacional de la Papa 
Centre de Cooperation Intemationale en Recherche Agronomique 
Coconut Genetic Resources Network 
Consortium for the Sustainable Development of the Andean Ecoregion 
Southern African Centre for Cooperation in Agricultural Research 
Collaborative study of cassava in Africa 
Detailed Plan of Action 
Deoxyribonucleic Acid 
Eastern Africa Regional Bean Network 
Empresa Brasileira de Pesquisa Agropecuaria 
External Programme and Management Review 
Food and Agriculture Organization of the United Nations 
Forum on Agricultural Research in Africa 
General Agreement on Tariffs and Trade 
Global Environment Facility 
Geographic Information System 
Genetically manipulated organisms 
Gross National Product 
Genetic Resources Programme 
Genetic Resources Unit 
International Agricultural Research 
International Agricultural Research Centre 
International Board for Soil Research and Management, Thailand 
Indian Council for Agricultural Research 
International Centre for Integrated Mountain Development 
International Center for Living Aquatic Resources Management 
International Centre for Research in Agroforestry 
International Crops Research Institute for the Semi-Arid Tropics 
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ICW 
IFPRI 
IIMI 
IITA 
ILCA 
ILRAD 
ILRI 
INIBAP 
INSAH 
IPGRI 
IPM 
IRRI 
ISNAR 
LAC 
MTM 
MTP 
NARS 
NGO 
NTFP 
PROFRIJOL 
PROFRIZA 
QTL 
R&D 
RESAPAC 
SACCAR 
SADC 
SDR 
STNGER 
SLl 
SMAD 
SSA 
SWAs 
SWNM 
SWPS 
SGRP 
TAC 
UNCED 
UNCSD 
UNDP 
UNEP 
USA 
USDA 
WANA 
WARDA 
WCFSD 
Inter-Centres Week 
International Food Policy Research Institute 
International Irrigation Management Institute 
International Institute for Tropical Agriculture 
Istituto Interamericano de Cooperation para la Agricultura 
International Laboratory for Research on Animal Diseases 
International Livestock Research Institute 
International Network for the Improvement of Banana and Plantain 
Integrated Natural Resources Management 
Institut du Sahel, (Bamako, Mali) 
International Plant Genetic Resources Institute 
Integrated Pest Management 
International Rice Research Institute 
International Service for National Agricultural Research 
Latin American/Caribbean 
Mid Term Meeting 
Mid Term Plan 
National Agricultural Research Systems 
Non-Governmental Organization 
Natural Resources Management 
Non-timber forest products 
Programa Cooperativo Regional de Frijol de Centroamh-ica, Mexico y el 
Caribe 
Proyecto Regional de Frijol para la Zona Andina 
Quantative trait loci 
research and development 
RCseau pour I’AmClioration du haricot (Phaseolae) dans la region de 
1’Afrique Centrale 
Southern African Centre for Cooperation in Agricultural research, Botswana 
Southern African Development Community 
Research, Extension and Training Division, FAO 
Systemwide Information Network on Genetic Resources 
Systemwide Livestock Initiative 
Sustainable mountain agricultural development 
Sub-Saharan Africa 
Systemwide Initiatives 
Soil, water and nutrient management 
Systemwide Programmes 
Systemwide Genetic Resources Programme 
Technical Advisory Committee 
United Nations Conference on Environment and Development 
United Nations Commission on Sustainable Development 
United Nations Development Programme, USA 
United Nations Environment Programme 
United States of America 
US Department of Agriculture 
West Asia and North Africa 
West African Rice Development Association, C&e d’Ivoire 
World Commission on Forests and Sustainable Development 
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TECHNICAL ADVISORY COMMITTEE 
CGIAR PRIORITIES AND STRATEGIES FOR 
RESOURCE ALLOCATION DURING 1998 - 2000: 
CENTRE PROPOSALS AND TAC RECOMMENDATIONS 
TAC SECRETARIAT 
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATlONS 
Consultative Group on International Agricultural Research (CGIAR) 
TECHNICAL ADVISORY COMMITTEE 
Donald Winkelmann, Chairman 
26 April 1997 
Dear Mr. Serageldin, 
I am pleased to submit TAC’s recommendations for the allocation of resources during 
1998-2000. This completes the process of linking CGIAR priorities and strategies with 
resource allocation. The recommendations provide TAC’s views on the medium-term plans 
submitted by the centres to implement the priorities and strategies discussed by the Group at 
ICW95 and MTM96. As you are aware, since MTM96 the centres and TAC have been 
involved in an interactive process on these plans. Consideration of TAC’s recommendations 
by the Group will be the final step in this process, leading to decisions about resources that 
will fuel the implementation of the System’s priorities over the next three years. 
This report has three major sections. The first describes the process which led to the 
results and conclusions described, along with comments on common aspects of the medium 
term plans. The second features TAC’s commentary on each plan. The third brings together 
elements from the priorities and strategies paper with impressions from the plans to shape a 
set of recommendations for allocations to centres. 
TAC’s recommendations are based on projected 2000 expenditures of $400m. While 
this amount does not represent the totality of high priority research opportunities at CGIAR 
centres, it does provide the opportunity for the centres to continue their principal efforts while 
adapting to the new possibilities presented by science and to more extensive collaboration 
with others involved in the global network. 
. ..il. 
Mr. Ismail Serageldin 
CGIAR Chair 
World Bank 
1818 H Street, N.W. 
Washington, DC, 20433 
USA 
355 E. Palace Avenue, Santa Fe, NM 87501 (I-505) 988-1284 FAX: (l-505) 988-1285 
tacwink@:newmexico.com 
This report, along with the accompanyin, 0 CGIAR Priorities and Strategies 1997, 
represents the culmination of an arduous and notably concentrated process. They feature a 
logic emanating from a careful integration of CGIAR goals with emerging science and the 
changing capacities of others at work in related fields. This has brought out the principal 
quantitative and qualitative considerations of importance to CGIAR decision making. These 
considerations, in turn, have guided the wide ranging discussion and analysis that led to 
TAC’s views and recommendations on priorities and strategies, and ultimately to the resource 
allocations described here. 
I want to thank TAC members for their dedication and commitment throughout. Each 
has brought his best energies to bear, some have performed well beyond the call of duty. I 
would also like to acknowledge the contributions of the staff of both the TAC and CGIAR 
Secretariats. We have been cooperatin g fully and unstintingly for well over a year in fitting 
together the elements of centre projects with the needs of the effort on priorities and 
strategies. The job would not have been completed otherwise. 
We look forward to the discussion at MTM97 where, I believe, our efforts will 
contribute to informed dialogue and, I trust, to conclusions useful to the CGIAR. 
Yours sincerely, 
Donald L. Winkelmann 
Chair, TAC 
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Chapter 1 - Introduction and Generic Points 
TAC is pleased to present to the Group its commentaries and recommendations on centre 
Medium-Term Plans (MTPs). The report has three parts. The first deals with the process 
TAC followed in framing recommendations on the MTPs and with generic themes that 
emerged in the course of TAC’s deliberations. The second consists of a summary and TAC 
commentary for each of the 16 centre MTP proposals. The third deals with the centre budgets 
recommended by TAC for 1998-2000 and their implications for CGIAR priorities. 
The development of the MTPs for 1998-2000 was motivated by the 1995 discussions at 
Lucerne and by the efforts to revitalize the CGIAR System. In particular it was felt that the 
System needed to revisit its work to ensure that it conformed well with the current sense of its 
goals. As a part of that process it was decided to review and revise the current MTPs, 
scheduled to conclude in 1998, in order to bring in a new round of plans in 1998 instead of 
waiting until 1999. 
Against that background, TAC immediately began an examination of the then current 
priorities and strategies document, which led to the draft paper presented at MTM96 (see TAC 
Priorities and Strategies, 1996), and the development of a new framework for preparation of 
the MTPs. At the outset it was agreed that the MTPs would cover three years, probably be 
extracted from longer term strategic plans, maintain a rolling three-year horizon, and be kept 
‘evergreen’ through centre monitoring of their external environments and the introduction of 
changes in direction as and when circumstances dictated. In close collaboration with the 
CGIAR Secretariat and with centres, the elements of the framework were developed in mid- 
1996. These served as guidelines in orienting the preparation of the new round of MTPs. 
In preparing the 1996 draft on CGIAR priorities, TAC greatly benefited from the outcome of 
the strategic studies it had commissioned following its 1993 recommendations on the 1994-98 
resource allocation process. These studies covered the fields of rice, livestock, roots and 
tubers, policy and management, institution strengthening and service, CGIAR commitments 
in West Africa, natural resources management with emphasis on soil and water, and 
postharvest research. Through the recently established regional fora, TAC also sought the 
view of national and regional research systems on CGIAR priorities. 
During its work on a revised priorities and strategies paper in early 1996 TAC recognized that 
planning for the section of the CGIAR portfolio dealing with commodity research would 
benefit from active exchanges with the centres. In particular, it was apparent that the centres 
represent the System’s best source of information on alternative sources of supply for centre 
products, changes in science that have influenced the probability of successfully solving 
constraints on agriculture, forestry and fisheries and developing and implementing appropriate 
solutions. 
TAC and the CGIAR Secretariat developed guidelines for the preparation of 1998-2000 MTPs 
which were given to the centres in mid June 1996. It was requested that MTPs be based on 
the budget associated with centres’ 1997 financing plans. TAC also prepared a briefing note 
to Centre Directors on the programmatic criteria by which MTPs would be assessed as well as 
a checklist on the types of information the proposals should provide. Particular attention was 
drawn to the need for transparency in the priority setting process and in linking CGIAR goals 
to resource allocations, including consistency with CGIAR priorities and strategies; the 
international public good nature of outputs associated with activities; direct relevance to 
poi’erty alleviation and protection of the environment; relevance to gender and in particular to 
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poor rural women; collaboration with other actors in the global research system, including 
ARIs, NARS, the private sector, NGOs etc; commitment to outsourcing; and, consistency of 
centre strategies with Systemwide concepts. Proposals were also expected to be developed on 
a project-based agenda. 
With the need for direct exchanges with centres coinciding with the implementation of the 
MTP guidelines, TAC Members, usually together with staff from the TAC and CGIAR 
Secretariats, visited centres between November 1996 and March 1997. These visits 
concentrated on reviewing the emerging plans for compliance with the guidelines and for 
gaining the information referred to earlier about new science as it relates to probabilities of 
success and alternative sources of supply. After the initial four visits to centres, TAC wrote a 
note to Centre Directors to reaffirm the purposes of the visits and to provide clarification on 
certain themes. All visits led to a note to the centre giving ways in which the MTPs could be 
brought into greater conformity with the MTP guidelines and with evolving views on CGIAR 
goals and priorities. Both centres and TAC Members felt that the visits were useful and 
should remain a part of subsequent rounds of planning. 
In compiling information on planning parameters for its work on CGIAR priorities and 
strategies, during their visits TAC Members considered the following. 
l Information on how the centre’s proposals contribute to the CGIAR’s goal of sustainable 
food security through poverty alleviation and resource management. 
l Evidence that implications of programme output for poverty alleviation, productivity 
improvement and natural resources management, including biodiversity, have been 
carefully considered. 
l Evidence that research strategies oriented towards female rural poor have been considered. 
l Evidence that attention has been given to reducing trade-offs and enhancing 
complementarities between development (productivity) and conservation (natural resource 
protection). 
l Evidence of collaborative arrangements and degree of complementarity of programmes for 
alternative sources of supply. 
l Evidence of how changes in science could affect centre programmes, time schedules for 
progress and milestones, and the probability of success. 
At TAC 72, the Committee considered all the 16 MTPs. In an open session with observers, 
senior management of the centre concerned had an opportunity to present the plan and to 
answer questions from TAC Members and other participants. Discussion then continued in 
working groups during evening sessions. In closed session, TAC discussed the congruence of 
the plan with the programmatic criteria it had provided in the MTP guidelines, the CGIAR 
Secretariat provided a financial analysis of the plan and the Committee also carefully 
considered the implications of centre plans for CGIAR priorities and strategies, particularly 
with respect to recommendations on activities, commodities and production sectors. 
Several things became apparent through the various discussions on the MTPs. These are 
treated here as generic themes, relevant across all, or virtually all, centres. The reader should 
note that, in the interest of brevity and simplicity, few of these themes are dealt with in TAC’s 
commentary about the centres. 
First, it is quite apparent that all centres have encouraged widespread consultation in the 
preparation of their plans. Virtually all classes of stakeholders were represented at one time or 
another as plans were widely discussed and counsel was actively sought. Whatever its 
history, there is no doubt that the CGIAR is now notably active in soliciting the views of 
advanced research institutes. NAROs, universities, NGOs, and members of the private sector, 
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and the scientific and development-assistance community when appropriate. In addition, 
where directly relevant, farmers’ views are solicited. However, TAC noted that while 
widespread consultation occurs, the description of its consequences for the decisions made 
could be improved in the future. Note that the question here is not whether the information is 
used: TAC is satisfied about that, the question is how systematically the information is used 
in setting priorities. 
TAC is impressed by the centres’ efforts in developing partnerships with a broad range of 
actors in the global research community. Furthermore, inter-centre collaboration is now an 
effective feature of CGIAR activities, well beyond the expectations of Systemwide 
programmes. In the process, the CGIAR has become more integrated and more of a System. 
A second generic observation is that these MTPs are discernibly better than those of the past. 
They are better focused, more strategic in their orientation, more evidently related to CGIAR 
priorities (but see below), better written, more standardized and notably shorter. All of these 
points make them more useful documents. 
While it is evident that all of the activities of the centres contribute to the CGIAR goals of 
poverty alleviation and protecting natural resources, few of the MTPs provide a clear line of 
cause and effect between those goals and the resource assignments ultimately made by the 
centre. TAC recognizes that information is lacking, e.g., about the distribution of poverty, 
and that some MTPs refer to other documents in which the connections between priorities and 
resource allocations are said to be presented. Even so, TAC believes that virtually all centres, 
CIP is possibly the only exception, could have strengthened the evidence supporting its 
resource allocations. The reader is frequently left only with the bald assertion, probably true, 
that all of the centre’s work benefits, e.g., the poor, but with little sense of what is likely to be 
of more or less benefit, except as for that which might be inferred from the resource 
allocations themselves. The reader will see frequent allusions to this theme in the 
commentaries. 
Themes pertaining to gender have the same characteristic as those for poverty. There is a 
sense that females work in Agriculture throughout the developing world, especially in the 
poorest countries but, with the exception of sub Saharan Africa, there is a perception that there 
is little evidence to claim that one region or another has a higher proportion of females 
engaged in Agriculture. Too, the issue here is clouded by the fact that work in Agriculture is 
not necessarily the same as having control over the funds that emerge from working in 
Agriculture. Except for cases where the drudgery of work is notable, the concept of control 
over funds is of most importance to the System. Together with the locus and level of poverty, 
more attention needs to be paid to background data and analysis. 
TAC asked the centres to treat the budget for 2000 as if all of its funding were fully fungible, 
so that the budget would reflect the centre’s sense of where the greatest opportunities lie. Few 
centres did so; most factored predictions about restricted funding into their budgets, in that 
way making it impossible to ascertain the extent to which the allocations rest on the centre’s 
own sense of their possibilities and priorities. It should be noted that Centre Directors remain 
concerned about the extent to which funding is being restricted by CGIAR Members to 
specified uses with, some felt, activities with short payoff periods being preferred over more 
strategic ventures. In the view of some, this will lead to undesirable consequences for 
strategic research. 
Finally, it should be noted that TAC’s commentaries follow a common format, one based 
largely on the guidelines for the preparation of the MTPs, and that TAC made an effort to 
standardize the language used. 
Chapter 2 - Centre Proposals and TAC Commentary 
2.1. CIAT 
SUMMARY 
CIAT’s mission is to contribute to the alleviation of hunger and poverty in tropical developing 
countries by applying science to the generation of technology, leading to increases in 
agricultural output while preserving the natural resource base. The MTP is designed to 
continue to give prominence to the problem of poverty; produce outputs for tropical 
developing countries, worldwide, not just in Latin America; emphasize the growing 
importance of knowledge and methods as well as technology; encourage a broader view of 
technology generation and sustain its commitment to agricultural sustainability and protecting 
the environment. 
Research will be planned, implemented, monitored and resourced through 16 interdisciplinary 
projects to drive CIAT’s global research on cassava, common beans and tropical forages 
germplasm, and its regional research on rice germplasm. Hillside and lowland mandates will 
be directly realized through projects on soils, resource dynamics and management systems 
focused on these agroecosystems. 
The MTP is based on the premise that CIAT will not drop any of its research mandate areas 
although the outputs produced and the scale of activities in a mandate area may change. It is 
anticipated that the MTP will lead to a simplified organizational structure, consolidated 
among programmes, projects, units and scientific research groups, but with projects remaining 
a central organizational feature. An open process of consultation with partners and scientific 
staff is seen as essential. 
CIAT proposes to emphasize new research partnerships with NARS, universities, NGOs and 
other research agencies, rather than traditional training and technology transfer efforts; to 
increase the emphasis on germplasm conservation, assessment, enhancement and 
understanding patterns of genetic diversity; to give less emphasis to the development of 
finished varieties and applied and adaptive research on crop management, and to maintain 
constant work on enhancement of tropical soils, integrated pest and disease control, and 
research on the dynamics of natural resources. 
Resource levels during the MTP, in absolute terms, are expected to remain at 1997 levels. 
Activities will be implemented by 66 internationally recruited scientists, a decrease from 1995 
figures. It is anticipated that partnerships with NARS will increasingly substitute for research 
in areas formerly carried out by CIAT. 
The proposed allocation of efforts by CGIAR activity for 1998 is 45% for Increasing 
Productivity; 20% Protecting the Environment; 15% Saving Biodiversity; 3% Improving 
Policies; and 17% Strengthening NARS. CIAT proposes to allocate 22% of its resources to 
sub-Saharan Africa, 9% to Asia, and 69% to Latin America and the Caribbean. Beans and 
cassava will remain the two principal CIAT research mandates absorbing nearly 50% of total 
resources, although the share of total resources to rice and hillsides will rise slightly, 
CIAT is the convening centre for the Systemwide programme on Participatory Research and 
Gender Analysis and for the Ecoregional Programme for Latin America. It also participates in 
five other ecoregional and Systemwide activities. 
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COMMENTARY 
Contribution to CGIAR Goals 
CIAT’s plan aims at poverty alleviation particularly in marginal and fragile environments 
such as hillsides and forest margins. The Centre has made an effort to develop a database on 
the poor, initially in Latin America and the Caribbean. Because a large proportion of the poor 
in Latin America is urban based, CIAT’s commodity work addresses poverty alleviation 
concerns of both rural and urban populations. Issues related to gender and poor women are 
considered specifically, and several projects involving participatory research feature gender 
analysis. 
CIAT’s commodity research focuses on beans, cassava, rice and tropical forages. The plan 
shows a shift in effort towards natural resources dynamics and NRM in general. Both on-site 
and off-site land-use issues of NRM and protection of the environment in three ecosystems 
(hillsides, forest margins and savannahs) lie at the core of CIAT’s research agenda; some of 
this replaces the work that was formerly done on crop management. The plan highlights the 
local importance of, and global interest in, NRM on hillsides and forest margins, and the food 
production potential of the acid savannahs. 
The relevance of CIAT’s agenda to conservation of biodiversity is reflected by the fact that 
the Centre has a major genebank activity for its commodities. The research, technology and 
germplasm outputs generated by CIAT are of international public good nature, given the 
strategic orientation of its research. This is also the case in the NRM area where CIAT 
proposes to focus on more strategic issues of a global nature. 
Priority Setting and Proposed Resource Allocation 
TAC commends CIAT for using a transparent priority setting process, resulting in the ranking 
of projects based on internal rates of return. The approach involves an analysis, conducted in 
1993, of the expected impact of outputs of CIAT’s research based on an economic surplus 
model. Impact on poverty alleviation was estimated by calculating the share of benefits that 
would go to poor consumers and to small farmers. Sustainability was scored on a scale that 
included negative or positive effects on biodiversity, soil quality, water resources, pollution 
and pest ecology. 
The MTP involves many partners and collaborators but does not discuss alternative possible 
sources of supply for CIAT’s products. The Latin America region has some strong NARS 
and TAC considers that they might take up some of CIAT’s activities, but this aspect is not 
explicitly discussed in the MTP. 
CIAT has explored opportunities offered by new science. TAC commends CIAT for using 
remote sensing, GIS and land modelling in its work on the conservation of genetic resources 
and NRh4. TAC also notes that molecular biology techniques are being used in germplasm 
enhancement work that will be fortified by participatory research methods. However, TAC 
encourages CIAT to seek effective ways to quickly integrate these new techniques into more 
applied research areas of plant breeding and crop protection. 
Resource allocation to CIAT’s priorities has been implicitly guided by the analysis of 
expected impact of the outputs of CTAT’s research and by the contribution of research to 
sustainability. Thus proportionately greater resources have been allocated where expected 
impact on poverty and sustainability are ranked higher in the analysis. However, in the 
presentation, it was pointed out that adjustments were made where cost of research had 
changed. CIAT’s resource allocation therefore reflects a greater emphasis on upstream pre- 
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breeding work, and the phasing-out of production systems research that has no direct bearing 
on sustainability. 
The proposed allocation of resources in the MTP is broadly consistent with CGIAR and TAC 
priorities. There is, however, a large reduction in genetic enhancement (6.3%), although 
CIAT points out that despite the cutbacks, required critical mass has been ensured. TAC 
notes that the decrease of 3.2% in soils and systems work is accompanied by an increase of 
3.3% in work related to natural resources dynamics, together with a narrowing of focus to 
maintain the viability of the effort in NRM. TAC commends the postharvest work proposed 
in the plan. 
Strategies for Implementation of the MTP 
CIAT’s MTP, entitled Doing Research Together, underlines their main intention: to work in 
partnerships. CIAT has explained that the work will be developed in multidisciplinary 
projects, rather than in programmes, and the respective project staff are expected to participate 
in a disciplinary forum for exchange of ideas, and for quality control in the different 
disciplinary units. TAC considers that this new arrangement, centred on agroecosystems and 
logically structured, promises effective implementation. 
Many strategic alliances, networks, and consortia are described as CIAT seems to be making 
this its primary working strategy. The Centre is committed to outsourcing as demonstrated by 
its involvement with the Fund for Latin American Irrigated Rice (FLAR) which has brought 
together producers’ associations, the private sector, government agencies and international 
organizations to fund rice research. Although TAC considers this to be a good way of getting 
research done, it urges CIAT to ensure that its upstream rice research agenda remains focused 
on broader needs. 
The impact assessment work at CIAT appears promising and the MTP proposes to continue it 
as part of the Centre’s management system. Delivery mechanisms are described in most of 
CIAT’s projects through linkages to other institutions. 
TAC notes that CIAT is the convening centre for the Ecoregional Programme in Latin 
America, SWNM, and Participatory Research and Gender Issues. It also participates in the 
Systemwide Programmes on Global Mountain Agriculture, Alternatives to Slash and Bum, 
Genetic Resources, and Integrated Pest Management. TAC is pleased about CIAT’s 
commitment to these Systemwide activities. 
Concluding Comments 
CIAT’s MTP proposal is congruent with the CGIAR’s goals and with TAC’s 
recommendations on CGIAR priorities. It has a strong focus on strategic germplasm and 
NRM research. The Centre’s priority setting process is transparent and systematic, although 
the links between priorities and subsequent resource allocation are not always clearly 
articulated. CIAT has innovative research programmes conducted in collaboration with a 
wide range of partners. TAC recommends that CIAT examines further the possibility of 
transferring some of its work in breeding, especially in cassava, and production systems, to 
Latin American NARS. TAC commends CIAT for having remained a viable Centre and 
maintaining critical mass in its pivotal programmes despite the severe downsizing of recent 
years. 
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2.2. CIFOR 
SUMMARY 
CIFOR’s mission is to contribute to the sustained wellbeing of people in developing 
countries, particularly in the tropics, through collaborative strategic and applied research and 
related activities in forest systems and forestry, and by promoting the transfer of appropriate 
new technologies and the adoption of new methods of social organization, for national 
development. In its MTP CIFOR responds to the changing landscape of sustainable tropical 
forest management and its relationship with people who depend on these forests. 
The MTP agenda comprises 10 interdisciplinary projects designed to produce generic 
solutions to high priority issues on the global forestry agenda which CIFOR has contributed in 
shaping in consultation with the Inter-governmental Panel on Forest, IUFRO and the 
Convention on Biological Diversity. These projects have already been operating for about a 
year and CIFOR proposes only minor adaptations to this project structure in the coming years. 
The projects focus on: (i) underlying causes of deforestation, forest degradation and poverty 
in forest margins; (ii) forest ecosystem management; (iii) multiple resource management of 
natural forests; (iv) assessing the sustainability of forest management by developing criteria 
and indicators; (v) plantation forestry on degraded or low potential sites; (vi) conservation of 
biodiversity and genetic resources; (vii) local livelihoods, community-based forest 
management and devolution; (viii) sustainable use and development of non-timber forest 
products; (ix) research impact, information and capacity building; and (x) policies, 
technologies and global change. All the projects include economic, social and biophysical 
components, and all aim to contribute to the protection of the environment, and to capacity 
enhancement through research collaboration. 
In terms of new dimensions, the MTP envisages increased research in Africa and Latin 
America; more emphasis on research in the dry tropical forests and woodlands (as opposed to 
only humid forests); greater staff presence in target regions; and interdisciplinary project 
teams. 
The MTP foresees an annual growth in expenditure of 15%. Activities will be carried out by 
42 internationally recruited staff in 1998, an increase from 37 in 1997. This number is 
expected to rise to 49 by 2000 due to the staffing of small offices in Brazil, Zimbabwe and 
Gabon. 
The proposed allocation of effort by activity is: 24% Increasing Productivity; 3 1% Protecting 
the Environment; 19% Improving Policies; 14% Saving Biodiversity and ; 12% Strengthening 
NARS. For the MTP period, CIFOR proposes to allocate 30% of its funding to Sub-Saharan 
Africa (from 27% in 1997), 35% to Asia (41% in 1997) and 35% to Latin America (32% in 
1997). 
CIFOR plans to participate actively in the Systemwide programmes. It is expected to play a 
greater role in the Alternative to Slash and Bum Agriculture Programme and will be a major 
collaborator to the Systemwide Genetic Resources Programme. 
COMMENTARY 
Contribution to CGIAR Goals 
CIFOR’s MTP presents a convincing case for forestry research in the CGIAR. Its likely 
contribution to poverty alleviation is difficult to assess, however, because of a basic lack of 
data. The Centre’s initial analysis suggests that at least 350 million people obtain more than 
8 
50% of their total household benefit from tropical forests, and forestry is known to be an 
important source of employment in developing countries, but the representation of poor 
people and poor women in these numbers is unknown. Nevertheless, CIFOR has already 
made significant progress in clarifying the relationships between forest systems and the 
livelihoods of poor people through its own research. For example, non-timber forest product 
gathering, processing and marketing are a major source of employment and incomes for 
women in tropical Africa. 
Protection of the environment and conservation of biodiversity lie at the core of CIFOR’s 
research agenda. Anything that can be done to conserve significant areas of humid tropical 
forest brings with it conservation of the intrinsic genetic resources and important off-site 
benefits such as water supplies, and the role of forests in global atmospheric and climatic 
changes. Already, the Centre’s research findings have raised questions about the validity of 
the conventional wisdom on the relative values of the benefits obtainable from tropical forests 
and from the shifting agriculture that often replaces them, and on the effects of disturbance of 
these forests on their levels of biodiversity. Many of the forest-dependent activities give 
greater benefits than the low-grade cropping and grazing activities that may replace them, and 
there is an emerging pragmatism on the realities of conserving forest biodiversity. 
The challenge for this new Centre, which commenced operation in 1993, has been to identify 
forest-related problems of international significance and to develop a knowledge base to 
address them, in line with the “international public good” objective of the CGIAR. The scale 
of the challenge faced by CIFOR is perhaps best understood from the land areas under various 
uses in developing countries, i.e. 788 million ha of cultivated land, 2155 million ha of 
grassland and pastures, and 2222 million ha of forests and woodlands. 
Priority Setting and Proposed Resource Allocation 
The plan with which the Centre began in 1993 listed 27 research problems chosen on a 
necessarily somewhat arbitrary basis from over 1200 proposed to its Board. CIFOR describes 
the next three years as a period of “intense learning”. In developing the present MTP, there 
were further extensive consultations with NARS partners throughout the tropics. 
For the evaluation of proposed new and existing research activities within the Centre, CIFOR 
has used checklists of strategic requirements (with nine points), operational requirements (ten 
points), adoption and implementation criteria (five points) and impact criteria (four points). 
Although the procedure appears to have been effective in selecting worthwhile projects and it 
has required the Centre’s scientists to adopt a global and strategic vision, TAC believes that it 
must be extremely difficult to be explicit about the considerations that lead to the final 
allocation of research resources, when so many criteria are in play. The Centre is encouraged 
to continue work on defining a simpler, more-transparent priority-setting process appropriate 
to the needs of tropical forestry research. Meanwhile, TAC appreciates the Centre’s candid 
view that the knowledge needed for such a process will emerge from further focused study 
and the aim now should be to get on with the job, ensuring that each project has the minimum 
critical mass required for its task. 
The proposed allocation by activity category, which is not expected to change during the 
currency of the MTP, is considered by TAC to be appropriate in the light of the Centre’s 
objectives. The largest percentage, about 3 1 *A, is for protecting the environment and there are 
significant allocations to policy and biodiversity research. The allocation to training and 
information, about 12%, is not large in view of the relative weakness of many tropical forestry 
NARS in ecological and policy aspects of the subject. TAC agrees that CIFOR’s involvement 
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in training should be primarily in the form of professional development through participation 
in research. 
TAC considers that CIFOR has a very defensible rationale for investing about 24% of its 
resources in increasing productivity of trees, given CIFOR’s assertions that production of 
wood products will increasingly come from managed plantations rather than growth of native 
forests, representing an industry transformation. It is envisaged that there will be an 
increasing role for smallholders to produce industrial wood products in addition to other 
products such as fruit and fuelwood. Research which specifically benefits large-scale 
commercial plantations has been given a low priority. CIFOR has not developed a tree 
breeding program and does not intend to be involved in the collection, storage and distribution 
of forest tree germplasm. 
For the MTP period, CIFOR proposes a 3% increase from 1997 in its allocation to sub- 
Saharan Africa, a 6% decrease in funding to Asia, and a 3% increase in funding to LAC. 
TAC observes that these proportions vary significantly from the modified regional values of 
production for forestry in the Priorities and Strategies document, which are a good deal higher 
for SSA and lower for LAC. The rationale for CIFOR’s intended future regional distribution 
of effort could be clarified. 
Strategies for Implementation of the MTP 
CIFOR’s strategy for implementation appears clear. TAC is pleased to observe the good 
progress already made by the Centre in establishing benchmark sites in Africa and Latin 
America. Until there is an adequate critical mass of scientists with functional programmes in 
each of these sites, TAC cautions against further expansion. Activities in the Asian region 
will continue to be operated from CIFOR’s headquarters in Bogor. CIFOR’s commitments to 
partnership and outsourcing are commendably clear. 
TAC judges that the growth proposed in CIFOR’s budget from 1997 to 2000, averaging 15% 
annually, may be approaching the upper limit of what the Centre can cope with effectively 
and efficiently, even with the excellent management that is in place. Careful monitoring of 
performance is advised. 
TAC notes the Board’s intention for CIFOR to expand its efforts into drier forest areas during 
the 1998-2000 period. While this extension beyond the initial focus on humid forests is 
warranted in TAC’s opinion, the rationale for the future balance between humid and dry 
forests is not yet explicit. Close consultation will be needed also with ICRAF. 
CIFOR conducts its research through ten multidisciplinary projects that have been operating 
for about a year. They have well-defined objectives, outputs and expected gains or benefits. 
There are no specific projects directly related to poor women, but some have a specific gender 
component. Further attention could be given to delivery mechanisms and to the measurement 
of impact. TAC sees that, because of the complexity of forest systems and the many indirect 
and diffuse ways that they impact upon both the environment and people, direct cause and 
effect will be difficult to establish. 
TAC applauds the innovative partnership and non-traditional funding proposed for research in 
the Bulungass research forest in Kalimantan. Caution should be taken to maintain a research 
focus in this enterprise and to minimize the resource cost, responsibility and liability of 
management of the 300,000 ha reserve. The research thrusts should be consistent with 
CIFOR’s project portfolio. TAC recognises, however, that the details of such a research 
involvement are ultimately the responsibility of the CIFOR Board and Management. 
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TAC considers that CIFOR’s potential role in the planned Intergovernmental Panel on Forest 
Research is an issue to be addressed with caution. While there appears to be a significant 
need for global coordination of forestry research, such an undertaking would be fraught with 
political, administrative and financial dimensions. 
Concluding Comments 
TAC concludes that CIFOR has made an excellent start and has built a significant 
constituency amongst forest researchers in the north and the south. The Committee considers 
that CIFOR’s activities are in line with the CGIAR’s goals and priorities, and the further 
development of the Centre during the MTP period is strongly supported. While TAC 
endorses CIFOR’s proposed programmes and activities, it recommends that CIFOR develop a 
simple, more transparent priority-setting process in which links to resource allocation are 
more clearly articulated. 
2.3. CIMMYT 
SUMMARY 
CIMMYT’s overall strategic goal is the development of maize and wheat production systems 
to benefit the poor in developing countries. The MTP for 1998-2000 is heavily influenced by 
the complex global concerns and associated CGIAR goals, by CIMMYT’s mandate and its 
comparative advantage in contributing to strategic partnerships to mobilize and integrate 
multidisciplinary approaches to addressing these global concerns, and by the new 
opportunities in science and research methodology. 
Activities during the MTP will be organized through 21 projects: eight with a global and/or 
thematic approach, five with a regional approach, seven frontier projects, plus a special focus 
project geared to the problems of the Newly Independent States. CIMMYT’s management is 
being changed to a flatter, leaner structure more appropriate to the Centre’s new working 
environment, and more sustainable in the current and foreseeable financial climate. 
Global projects centre on outputs geared to the needs of many regions and countries and are 
thematic in nature with significant spillovers transcending geopolitical boundaries. Projects 
include research on the preservation and utilization of maize and wheat genetic resources; 
improving the productivity, sustainability and environmental compatibility of maize and 
wheat systems in both fragile areas and highly productive ecosystems; measuring the impact 
of new technologies; and, strengthening partnerships with, and the capabilities of, NARS. 
Regional projects are directed towards meeting the rapidly growing regional demands for 
maize and wheat by addressing constraints specific to each region. Frontier projects are 
designed to complement and reinforce thematic projects by bringing the “cutting edge” of 
science to bear on important problems or opportunities. Their outcome is less certain than 
that of global or regional projects and they are normally more strategic in nature, involving 
the production of new scientific information and research procedures. The special focus 
project is designed to develop wheat germplasm in the Newly Independent States. 
The 1998-2000 budget is estimate to be slightly less than the funding for the period 1992-96, 
in constant 1997 dollars. Activities will be carried out by 80 senior international staff, a slight 
increase from 1997 staffing figures but below the average for the first part of the 1990s. 
The proposed resource allocation by CGIAR activity in 1988 are: 33% for Increasing 
Productivity; 20% for Protecting the Environment; 15% for Saving Biodiversity; and 29% for 
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Strengthening NARS. Funding for Improving Policies and the Systemwide Programme 
remain constant at 3%. 
CIMMYT participates in nine Systemwide and ecoregional initiatives and programmes. 
During the MTP more emphasis will be given to the Rice-Wheat and Mountain Agriculture 
programmes and less to the Latin-America Ecoregional Programme. 
COMMENTARY 
Contribution to CGIAR Goals 
Maize and wheat now account for over half of the cereals consumed in the developing world 
where they constitute significant staples in the diets of billions of people. As variations in 
productivity can profoundly influence the relative well-being of the poor, TAC shares 
CIMMYT’s overarching concern for sustainable productivity increases in maize- and wheat- 
based farming systems in the developing world. TAC also agrees with the proposal that, from 
the viewpoint of food security, South Asia and SSA should continue to be the primary focus 
of CIMMYT’s attention, given the continued dominance of poor people in the two regions. 
CIMMYT’s plan is formulated against the goals of the CGIAR. Poverty alleviation is a 
dominant theme and CIMMYT has made a major attempt in its strategic plan to explicitly 
consider the likely impact of alternative activities and associated outputs on poor consumers 
and producers, specially poor rural women. Similarly, the goal of protecting the environment 
has been given priority in the choice of alternative activities, although off-site environmental 
effects appear to receive little emphasis. In this regard, TAC considers that the maintenance 
of wheat yields is a major issue from an environmental viewpoint, and should be given greater 
attention. The Centre envisages an expansion of the work related to the conservation of 
biodiversity for CIMMYT’s commodities and their wild relatives. TAC considers that 
outputs from CIMMYT’s research are entirely in the nature of international public goods. 
Priority Setting and Proposed Resource Allocation 
CIMMYT’s MTP is based on a priority-setting process that was first developed for its current 
strategic plan and which considers the relative importance of maize versus wheat, the size of 
mega environments associated with specific research challenges, alternative sources of supply, 
likelihood of success, poverty and relative strengthening of NARS. The approach has been 
kept up to date by a series of ‘evergreen reports’ in which the main factors affecting 
CIMMYT’s operating environment were assessed. Gender was added as a further criterion .in 
the priority-setting process, and the impact of CIMMYT’s work on poor rural and urban 
women is carefully considered, with particular emphasis on SSA and South Asia. TAC 
commends the Centre for developing a transparent process but notes that the subsequent 
rationale for the proposed allocation of resources is not fully articulated. 
CIMMYT has made a major effort to incorporate the implications of changes in its external 
environment in its research programmes. The plan highlights the importance of new science, 
in molecular genetics and genetic engineering, as well as in informatics and GIS applications, 
in providing new research options and increasing the chances of success. The plan proposes a 
frontier project concerned with apomixis, which the Centre notes is a high risk venture. TAC 
considers that the research on apomixis in maize could have very large consequences if 
successful but CIMMYT should carefully monitor the attainment of milestones and reconsider 
its commitments if necessary. The intensification of wheat and maize cropping systems in 
most regions of the world and the reduced resources for agricultural research are also seen as 
major changes in the external environment. 
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CIMMYT does not propose to work where others have the comparative advantage and the 
Centre is undertaking generic work instead of dealing with specific issues. For example, few 
private sector companies work on tropical maize, and much of the molecular knowledge on 
maize, generated in the private sector, does not reach the public domain. Further, virtually no 
work is done on tropical wheats in the industrialized countries. 
The shift in emphasis in CIMMYT’s work is broadly consistent with TAC’s 
recommendations. Higher priority is given to pre-breeding, research on production system is 
linked to resource conservation, greater emphasis is given to postharvest technology research, 
emphasis is given to generic application of NRM research, increased resources are allocated to 
biodiversity research and collaborative links and outsourcing are expanded. CIMMYT will 
not reduce the level of resources devoted to training but will expand speciality training . 
In the light of global needs TAC suggested that more resources should be applied to wheat 
than to maize research. CIMMYT agrees but restricted funding makes it difficult to follow 
this suggestion. However, by 2000 CIMMYT expects to be able to follow TAC’s guidance. 
TAC appreciates CIMMYT’s aims to work on wheat with the Newly Independent States of 
the former Soviet Union. 
TAC considers that CIMMYT should be aware of any research implications of growing water 
scarcity on the wheat/rice balance; similarly, in certain parts of Africa, maize is replacing 
sorghum, and the likely effect on research priorities of this shift needs to be monitored. 
Strategies for Implementation 
The plan has carefully considered and allowed for collaboration with partners. There is good 
cooperation with NARS and selected ARIs, and there is sophistication in the approach 
adopted. CIMMYT is fully committed to outsourcing, and activities in almost all projects are 
being outsourced. Projects have defined objectives and anticipated outcomes and outputs are 
clear. Although milestones were not included in the MTP document, they are described in the 
project profiles. TAC recommends that frontier projects have clearer milestones and outputs. 
CIMMYT’s delivery mechanisms for applied biotechnology work through training and 
research networks. CIMMYT has always had the advantage that it could deliver technology 
in the form of seed; this will continue. TAC notes that CIMMYT is a fully committed and 
enthusiastic participant in eight Systemwide activities. 
Concluding Comments 
CIMMYT’s MTP proposal is based on a transparent priority-setting process and its resource 
allocations appear to be congruent with CGIAR goals and with TAC’s recommendations. 
TAC is pleased by the Centre’s efforts to respond positively to evolving CGIAR priority 
considerations. TAC encourages the Centre to make greater efforts to give more emphasis to 
its milestones for frontier projects. CIMMYT’s programme proposals are innovative, based 
on good science, and have good potential for further impact. 
2.4. CIP 
SUMMARY 
CIP’s goal is to stimulate major increases in world food supplies by providing farmers in 
developing countries with access to the full potential of root and tuber crops. The MTP was 
designed with the premise that the rural and urban poor should benefit proportionally more 
from Centre research and training than would other groups. However, the MTP also takes 
13 
into account that science and agriculture are global ventures and that CIP will be increasingly 
called upon to address issues that are of concern to industrialized countries as well as 
developing countries. 
During the MTP period, activities will be carried out through 19 research projects of which 
eight are for research on potato, six for sweet potato and live on natural resources 
management. Research on potato will remain by far the largest programme accounting for 
61% of the Centre’s resources as compared to 21% for sweet potato research and 17% for 
natural resources management research. CIP’s top research priority will be to meet the 
challenges posed by new forms of the late blight fungus which affects potato and the Centre 
will provide leadership to the recently established Global Initiative on Late Blight. Further 
research on pest and disease management also figures significantly in the research agenda for 
potato. The Centre will use high dry matter accessions to improve varieties targeted for use in 
sub-Saharan Africa and Asia, and CIP will substantially increase work on genetic 
enhancement and natural resources management. 
In addition, the Centre’s priorities are heavily weighted to those regions with large numbers of 
poor and to production zones threatened by environmental degradation. In particular, research 
will continue to emphasize conservation of the lesser known Andean root and tuber crops. 
Work in the Andean ecoregion will continue to be conducted by CONDESAN. Natural 
resources management is highly complementary to CIP’s commodity work on potato and, to a 
lesser extent, sweet potato and will continue at the present level. 
The MTP envisages an average annual growth in the budget of 7% up to the year 2000. 
During the MTP, activities will be carried out by 66 internationally recruited staff, an increase 
of three from 1996. 
Resources will be allocated according to the following CGIAR research categories: Increasing 
Productivity, 54%; Protecting the Environment, 17%; Saving Biodiversity, 9%; Improving 
Policies, 5%; Strengthening NARS, 12%; and Systemwide Initiatives, 3%. CIP proposes to 
allocate 20% of its resources to sub-Saharan Africa (from 18% in 1997); 55% to Asia (from 
51% in 1997); 20% to LAC (from 26% in 1997) and 5% to West Asia North Africa. 
CIP will continue to be the convener of the Systemwide Programme on Mountain Agriculture 
and participate in the Rice-Wheat Programme. The Centre also plays a leading role in the 
Inter-Centre Committee on Root and Tuber Research, and is a member of the Systemwide 
Programme on Plant genetic Resources, the Integrated Pest Management Programme and the 
Participatory Research and Gender Analysis Programme. CIP hopes to integrate 
CONDESAN’s livestock research component within the Systemwide Livestock Programme. 
COMMENTARY 
Contribution to CGIAR Goals 
CIP has made concerted efforts to ensure that poverty alleviation, protection of the 
environment, and sustainable productivity increases have been the major criteria in selecting 
among activities for its research portfolio. Through its priority-setting process, the Centre’s 
activities are clearly and directly linked to the CGIAR goals. Poverty was the main modifier 
in CIP’s priority-setting process and environmental concerns were also factored in explicitly. 
Potato production in developing countries continues to grow rapidly at an annual rate of 2.5% 
and international trade is also expanding. Developing countries already produce nearly a third 
of the \sorld’s potatoes today, up from 1 O”/o in the early 60s. Sweet potato is a crop which is 
typically grown by resource-poor famlers in the poorest countries. Overall. the Centre aims to 
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create international public goods that benefit the poor by reducing production costs and the 
use of toxic crop-protection chemicals. 
The Centre also makes major contributions to the conservation of biodiversity of potato, sweet 
potato and Andean root and tuber crops. CIP has screened its projects for particular relevance 
for gender, which has been an important factor both in programme planning and in the 
management of the Centre. Overall, CIP’s MTP makes a very convincing case for continued 
investment in potato and sweet potato research in the CGIAR. 
Priority Setting and Proposed Resource Allocation 
CIP has conducted an elaborate and transparent priority-setting process based on a formal and 
quantitative process. Economic benefits which were calculated to 2015 were the major factor 
that drove the exercise with poverty as the main modifier. CIP’s priorities are heavily 
weighted to regions with large numbers of poor and to production zones threatened by 
environmental degradation. Another important factor was the need for CIP’s outputs to be 
considered as international public goods. In general, planned resource allocations in the MTP 
are congruent with project benefits estimated in the exercise. TAC congratulates CIP for an 
outstanding effort and commends CIP for its priority-setting process and the transparent link 
to resource allocation. 
Strategies for Implementation 
CIP will implement its MTP in a collaborative mode through a project management system. 
The Centre has made efforts to develop partnerships with a wide range of NARS, ARTS, 
NGOs, private sector and other CGIAR Centres. TAC is impressed by the extent of this 
collaboration both in the Centre and Systemwide work proposed. The Centre has traditionally 
contracted a large share of its research to ARIs and continues this effective practice 
throughout this MTP. 
CIP is proposing to undertake, together with a number of partners, a major international effort 
to conduct research on potato late blight. This is one of the most important food crop diseases 
worldwide of which the annual damage in developing countries is estimated at US$ 3 billion, 
with poor farming communities in the highland regions disproportionately affected. The 
emergence of new more aggressive fungal pathogenic strains, resistant to common fungal 
pesticides, is likely to worsen the situation. Through its “Global Initiative on Late Blight” 
(GILB), the Centre’s objective is to develop potato cultivars with durable resistance to all 
strains of the fungus and to stimulate their deployment in integrated disease management 
schemes in developing countries. In sweet potato research, CIP’s objective is to provide high 
dry matter cultivars suitable for consumption and use as feed, starch and flour. 
Important changes are taking place among potato and sweet potato markets which anticipate 
the need to develop more environment-friendly production systems capable of overcoming 
numerous yield reducing factors. The most significant change in science influencing the 
development of the plan is progress made in gaining access to wide genetic diversity through 
biotechnology such as molecular genetic mapping and somatic hybridization. It has long been 
recognized that the plant family, SoZanaceae, is comparatively easier to transform through 
genetic engineering, facilitating research on potato. The recent discovery of fundamental 
similarities in the potato and tomato genomes could accelerate a basic understanding of 
solanaceous crops. CIP’s MTP reports extensively on the implications of this new science for 
its work. 
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The Centre recognizes that viable suppliers exist for some of UP’s current activities, 
particularly for those in North Africa and Europe, and will therefore allocate significantly 
fewer resources to the WANA region during the MTP period. The principal recipients of 
potato exports from the WANA region are European countries. The market requirements of 
those countries are not easily supplied by CIP. The Centre has screened its activities on the 
basis of alternative suppliers. 
CIP is responding favourably to TAC’s recommendations with respect to priorities by 
activity, i.e., by increasing its pre-breeding work and following the recommendations of the 
roots and tubers stripe review. Greater emphasis is also given to postharvest work, some in 
collaboration with the private sector. CIP reduces somewhat its investment in biodiversity, 
due to the phasing out of a project on Andean roots and tubers. The Centre also increases its 
investment in production systems research due to an expansion of IPM activities. TAC is in 
accord with the rationale for these shifts. 
CIP is the convener of the Mountain Agriculture Programme, which potentially could be a 
powerful tool to combat poverty and protect the environment in that ecosystem. Currently, 
while some components in the Andes, East Africa and the Himalayas are operational, most of 
the generic research across regions is still in the planning stage, and TAC hopes that actual 
implementation of the research can proceed as soon as possible. CIP also plans to collaborate 
in the Rice-Wheat Programme although the rationale for this involvement is not always clear. 
The Centre is also playing a lead role in the Inter-Centre Committee on Root and Tuber Crop 
Research which is commended by TAC. 
CIP has built in milestones and expected outputs in all of its projects. The Centre also 
regularly undertakes impact assessment studies on particular areas of its work. 
Concluding Comments 
TAC considers CIP’s MTP to be outstanding in its clarity and logic and commends CIP’s staff 
and management for their efforts. The Committee supports the Centre’s MTP which is 
congruent with CGIAR goals and priorities and commends its priority-setting and resource 
allocation process for wider consideration. TAC endorses CIP’s role and leadership in the 
Global Initiative on Late Blight (GILB). While on the basis of the poverty-weighted 
congruence analysis, the CGIAR appears to be overinvesting in potato and sweet potato 
research, TAC recommends that this argument is offset, to some extent, by the high quality 
and potential impact of the proposed research and the need to address the potato late blight 
challenge, and the importance of potato technologies to mountain environments where few 
alternatives are available. 
2.5. ICARDA 
SUMMARY 
ICARDA’s mission is to improve the welfare of people in the dry areas of the developing 
world by increasing the production and nutritional quality of food while preserving and 
enhancing the resource base. ICARDA serves the entire developing world for the 
improvement of lentil, barley and faba bean, all dry-area developing countries for the 
improvement of on-farm management of water, the improvement of small ruminant nutrition 
and productivity, and the rehabilitation and management of rangelands, and the WANA 
region for the enhancement of the productivity of bread and durum wheat, chickpea, forage 
legumes and farming systems and the natural resources of water, land and biodiversity. 
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The MTP will be implemented through a research agenda of five themes: crop germplasm 
enhancement; production systems management; natural resources management; 
socioeconomics and policy; and institutional strengthening. Highest priority in this MTP is 
given to natural resources management and germplasm enhancement, followed by production 
systems management, socioeconomics and policy. In the previous MTP the dominant theme 
was germplasm enhancement. 
A total of 19 projects will be carried out under the five themes. Those with the highest priority 
are a mix of germplasm enhancement for barley, food legumes and durum wheat; water 
resources conservation and management; agro-biodiversity collection and conservation; and 
the rehabilitation and improved management of native pastures and rangelands. 
The funding plan for 1998-2000 is based on the Centre’s request for 1997 which was 
increased to support expanded global activities in the areas of on-farm water husbandry, 
natural resources management and livestock. It also takes into account TAC and CGIAR 
suggestions to include the Central Asian Republics in ICARDA’s agreed research agenda. 
Activities will be carried out by 95 International recruited staff, an increase of six from 1997. 
The percentage of proposed allocation of expenditure by CGIAR activity for 1998 is 44% for 
Increasing Productivity; 16% for Protecting the Environment; 11% for Saving Biodiversity; 
4% for Improving Policies; and 26% for Strengthening NARS. ICARDA proposes to allocate 
98% of its resources to West Asia North Africa, 1% to Latin America Caribbean and 1% to 
sub-Saharan Africa. 
ICARDA is the convening Centre for the consortium on multipurpose trees and shrubs under 
the Systemwide Livestock Programme. It also participates in the Systemwide Programmes on 
Water Resources Management, the Soil Water and Nutrient Management, Integrated Pest 
Management, Property Rights and Collective Action and the Genetic Resources Programme. 
ICARDA is also a co-sponsor of the Systemwide Programme on Participatory Research and 
Gender Analysis. 
COMMENTARY 
Contribution to CGIAR Goals 
ICARDA’s MTP is clearly presented and reflects recent changes in the Centre’s priorities and 
strategies and addresses the goal of poverty alleviation in the WANA region. Using the 
criterion adopted in the CGIAR priorities and strategies document, WANA has a relatively 
modest number of very poor people, i.e. those earning about US$ 1 a day, but, as ICARDA 
points out, the region has a larger number of poor people, i.e. those in the next income bracket 
of US$ 2 per day. The Centre has estimated that there are 450 million people in WANA with 
an annual income of less than US$ 2 per day, though ICARDA’s geographical definition of 
the region for this calculation is much broader than the one used by TAC. There is no need to 
dwell too long on the importance of poverty alleviation in the Centre’s work. While there are 
some wealthy countries in the region, they undoubtedly account for only a small proportion of 
its rural population. 
The WANA region is particularly important in relation to the CGIAR goal of protecting the 
environment. Agriculture, both annual cropping and the grazing of livestock, has been 
practised there for a very long time, with attendant consequences for the current condition of 
soil, water and vegetation resources. In addition, land and water resources for agriculture are 
generally scarce in this region and its rural population has a relatively high growth rate. There 
is a high rate of emigration. 
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The region served by ICARDA is particularly important for the conservation of plant genetic 
resources. It is the centre of origin for several major crops of the dry areas, including wheat, 
barley, chickpea, lentil and faba bean, and for important forage legumes. ICARDA’s 
genebank holds about 20% of the total CGIAR collections. 
Priority Setting and Proposed Resource Allocation 
The criteria adopted by the Centre to set priorities among its projects for the MTP, under the 
headings of productivity enhancement, relevance to the poor, natural resource conservation, 
management and use efficiency, and internationality and strengthening NARS, relate well to 
the CGIAR goals. What is not equally clear is how the process led to the actual allocations of 
resources among projects. The outcome gave a high priority to NRM and conservation 
(including water-harvesting in a watershed framework), along with germplasm enhancement, 
whereas previously germplasm enhancement was the dominant theme, followed by production 
systems development. ICARDA records that there was broad congruence between the 
Centre’s priorities and those of the NARS. 
TAC considers these changes of emphasis to be appropriate and particularly appreciates the 
transparent listing of research topics that will receive increased and decreased emphasis under 
the new MTP. However, the proposed proportional allocation of resources by activity 
category in the MTP does not seem to be entirely consistent with the Centre’s statement that 
the priorities for 1998-2000 represent a substantial shift from those of the previous MTP. In 
particular, TAC wonders about the allocation of less than 20% of the Centre’s resources to 
protecting the environment, in view of its statement that high priority is to be given to NRM. 
TAC supports the re-establishment of faba bean improvement in ICARDA, after its 
unsuccessful devolution to a NARS, but encourages the Centre to concentrate on prebreeding 
aspects of its germplasm enhancement while continuing to support the development of a 
capacity for faba bean breeding in the national systems of WANA. 
The MTP includes a map and text on the subject of ICARDA’s geographical mandate. TAC 
notes that WANA has been defined to include a few countries, such as Eritrea, Somalia and 
Sudan, that have been classified previously for CGIAR Priority and Strategies as part of the 
warm arid and semi-arid tropics of SSA. [In Centre documents on poverty, Pakistan also has 
been treated as part of WANA; previously, it has been classified as warm arid and semi-arid 
subtropics with summer rainfall.] These changes require clarification, as does the rationale 
for the research which the Centre intends to conduct in and for the dry areas outside WANA. 
TAC does not support the expansion of ICARDA’s research activities into South Asia and 
SSA. 
By far the biggest change in ICARDA’s external environment since the preparation of its 
previous MTP has occurred because of the developments that have been taking place in the 
countries of the former Soviet Union. The Centre’s intention to work in the Central Asian 
Republics is supported by TAC. A sum of US$ 1.5 million a year has been included in the 
Centre’s MTP budget for “collaboration with and support to” the NARS of the Central Asian 
Republics. TAC will in due course examine the consequences of this change for the Centre 
and the System in the context of annual financing plans. TAC notes also that, without the 
US$ 1.5 million, the Centre’s budget is projected to increase by about 13% between 1997 and 
2000, without any strong justification being given in terms of increased future impact. 
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Strategies for Implementation of the MTP 
The MTP will be implemented through a project management system with well defined 
objectives and milestones. TAC accepts ICARDA’s reasoning that the agricultural 
environment in WANA requires an integrated systems approach to research as the single 
factor method does not work well. During the plan period, ICARDA will undertake four 
different studies of impact, two ex post and two ex ante. The gender distribution of research 
benefits will be part of these assessments, TAC is pleased to note. ICARDA is convener of 
the Systemwide activity On-Farm Water Husbandry in WANA, and participates in six others, 
particularly in aspects of the efficient use of water in dry areas. TAC is satisfied that the 
CGIAR Systemwide programmes are well woven into the Centre’s research agenda. 
The Committee observes that ICARDA’s strategies for implementation emphasize 
collaboration with national research systems and other institutions including ARIs and 
CGIAR Centres. NARS scientists will be employed within national institutions to conduct 
research for ICARDA. TAC was briefed on the modality of this form of outsourcing and is 
persuaded that it can serve the interests of both ICARDA and NARS, though it would advise 
caution in topping up the salaries of national scientists. In addition, senior scientific advisers 
from advanced institutes will be engaged to act as mentors for specific scientific disciplines 
within the Centre’s agreed agenda. ICARDA considers that remote sensing, applications of 
information technology and genetic engineering are the areas of “new science” most likely to 
influence the future probabilities of success in the Centre’s research. 
Finally, TAC commends the willingness expressed by ICARDA’s senior management to 
assist other CGIAR Centres in making contact with the Central Asian Republics. 
Concluding Comments 
.The Committee considers that ICARDA’s MTP is well conceived and in line with CGIAR 
goals and priorities. While ICARDA has made encouraging efforts to develop a more 
transparent priority-setting process, TAC considers that greater attention should be given to 
clarify subsequent links to resource allocation. TAC commends ICARDA for its efforts to 
integrate sustainabililty concerns in its strategic germplasm research. 
2.6. ICLARM 
SUMMARY 
ICLARM’s goal is to enhance the wellbeing of present and future generation of poor people in 
the developing world through improved production, management and conservation of living 
aquatic resources. The MTP is designed to generate better management advice and methods to 
conserve current fish stocks and to provide for their sustainable use, and to develop more 
efficient technologies for aquaculture so that it can provide the necessary increase in 
productivity needed to meet growing global fish demand. The proposal in the MTP for the 
development of fish biodiversity and coral reef databases, and ecosystem modelling capacity, 
will enable the Institute to play an important role in monitoring the effects of climate change 
on living aquatic resources. 
For the 1998-2000 MTP, ICLARM proposes a restructured agenda comprising 10 
programmes to be implemented through 17 projects. Of these, five are global programmes for 
biodiversity and genetic resources: germplasm enhancement and breeding, policy research and 
impact assessment; fish health, and information and training; four are system-specific 
programmes for integrated aquaculture-agriculture systems, fisheries resources assessment 
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and management, coastal aquaculture and stock enhancement, and aquatic environments; and 
one is a foundation and outreach programme for international partnerships and networks. The 
programme on fish health is a new addition to ICLARM’s restructured agenda. 
By the year 2000, ICLARM’s funding requirement is expected to have increased by 35% over 
its 1997 requirements; an increase due to growth in ICLARM’s research agenda and 
supporting infrastructure. The number of internationally recruited staff is expected to increase 
from 4 1 in late 1997 to 43 at the end of the MTP, as opposed to 27 in 1996. This is partly due 
to the required staffing of the new regional facility in Abbassa, Egypt. 
The expenditures by CGIAR programme are 34% for Increasing Productivity; 19% for 
Protecting the Environment; 7% for Saving Biodiversity; 17% for Improving Policies; and 
23% for Strengthening NARS. By the year 2000, regional expenditure is estimated to be 51% 
for Asia & the Pacific; 40% for WANA and sub Saharan Africa; and 9% for Latin America. 
ICLARM is the convening centre for the Systemwide Programme on Coastal Environments 
and also proposes to be the convening centre for a new initiative on Inland Aquatic Resource 
Systems, due to commence in 1998. The Centre also participates in the Systemwide Genetic 
Resources Programme and to the Systemwide Initiative on Irrigation Management. 
COMMENTARY 
Contribution to CGIAR Goals 
Fisheries play an important role in food production, conservation of resources, and income 
and employment generation in developing countries. Fish and fish products provide 20% of 
animal protein intake and fish consumption is expected to increase from 71 million tons today 
to 110 million tons by 2010. The links between ICLARM’s research agenda and CGIAR 
goals are argued in terms of relevance of proposed activities for poverty alleviation, food 
security and environmental conservation. Poor fishing and farming families are the main 
targets of ICLARM’s work. Resource management and improvement of productivity are the 
main focus of ICLARM’s activities. To this end, the Centre has developed a research 
portfolio which benefits access to means of production, maintenance of a productive resource 
base, and affordable and sustainable technologies. 
ICLARM’s research is also concerned with the conservation of the environment through the 
responsible use of the world’s aquatic resources. The Centre’s work on fish biodiversity and 
coral reef databases and ecosystem modelling allows it to monitor the effects of climatic 
change on living aquatic resource systems. Great care is taken by ICLARM to ensure that 
natural resources (fish, shellfish and water) are maintained with a view to sustainable use for 
future generations. ICLARM makes major contributions to the preservation of biodiversity 
through the conservation of aquatic genetic resources. The Centre’s work on the genetic 
improvement of aquaculture strains and the development of integrated aquaculture-agriculture 
systems provide research outputs that help poor households grow more of their own fish, to 
increase their incomes, or to improve nutrition. An important aspect here is that declining 
aquatic stocks and a rapidly increasing demand for fish and its products have generally led to 
a rapid increase in the price of fish, except in China where the price of fish has declined. 
While ICLARM claims that it is carefully monitoring the gender impact of its projects, the 
MTP does not take this into account in a systematic and analytical way in setting priorities. 
However, the Centre does intend to play a lead role in first Asian, and later global, efforts to 
highlight women in fisheries and fisheries research issues. 
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Overall, TAC believes that ICLARM’s proposed activities will contribute to CGIAR goals 
and that its outputs can be considered international public goods. 
Priority Setting and Resource Allocation 
The MTP builds on ICLAlXM’s 1992 priority-setting exercise based on an analysis of fish 
catch; aquaculture production; potential to increase production; and index of potential gains; 
number of poor; needs of NARS; and threats to sustainability and equity. At the commodity 
level, the choice of fish species has been determined by its value as a food resource for large 
numbers of poor people and the probability of success through research. A further criterion 
that has been taken into account is the possibility of promoting income generation in coastal 
communities through appropriate exploitation of low input/high value species such as clam, 
oyster, sea cucumber, and pearl cultivation. Overall, TAC considers that the priority-setting 
exercise is adequate and transparent, and that ICLARM’s programme portfolio is well argued 
and balanced. The link from priorities to resource allocation, however, is not always clearly 
articulated. The Committee also notes that the database presently available and used for 
setting priorities is generally weak and would encourage ICLARM to systematically explore 
new information sources to complement the database over time. 
Strategies for Implementation 
The MTP highlights the growing public disquiet regarding the state of the world’s fisheries 
which stems from the alarming rate of depletion of natural stocks, the limitation of global fish 
catches from natural environments, and the consequences of industrialized fishing in 
developing countries. The increased importance of aquaculture may counteract the decline in 
yield from capture fisheries. 
ICLARM’s activities are conducted in close collaboration with NARS, universities, regional 
associations and ARIs. TAC commends the collaborative efforts of the Centre and considers 
these to be of a complementary nature. ICLARM conducts a substantial share of its research 
through contractual arrangements and this is applauded by the Committee. 
The issue of new science is not addressed in the MTP. Further discussions of TAC with 
management revealed that the new science that affects chances of success relates to the use of 
genetic markers in germplasm enhancement and biodiversity research, the use of satellite 
imagery in coral reef research, new advanced modelling techniques to simulate the dynamics 
of fish ponds, in ageing of tropical fish species which allows for greater accuracy in yield 
modelling. It was noted, however, that the development of fisheries science lags well behind 
that of agricultural sciences. 
TAC notes that ICLARM intends to expand its work into fish health research. The 
Committee encourages the Centre to ensure that the results will be transferable from WANA 
to sub-Saharan Africa. 
The proposed regional allocation by ICLARM differs significantly from regional values based 
on the poverty weighted value of production: 2 1% sub-Saharan Africa, 65% Asia, 10% Latin 
America, 5% to WANA and central Asia. In the past, TAC has advised against ICLARM’s 
proposed expansion in the WANA region, both on the grounds of regional allocation and 
concerns for efficiency. TAC notes that by 2000, ICLARM intends to allocate 40% of its 
resources to WANA and sub-Saharan Africa, 51% to Asia, and 9% to Latin America and the 
Caribbean. The Committee would welcome a systematic rationale for these proposed 
allocations and the differences with those suggested by the poverty weighted congruence 
analysis. 
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TAC notes that a high share of ICLARM’s resources are allocated to information collection 
and dissemination. Given the enormous need for this type of work in the relatively new field 
of fisheries research, the Committee considers that this effort is justified. 
ICLARM is the convener of the proposed Systemwide initiative on coastal environments. 
However, the Centre proposes to assign lower priority to coastal environment research than 
originally intended. TAC would advise ICLARM to integrate this programme into its 
research agenda and not pursue it as a Systemwide programme. The Centre is also actively 
participating in the Systemwide Genetic Resources Programme (SGRP) and the Systemwide 
Initiative on Irrigation Management. 
ICLARM has milestones and expected outputs defined in all of its projects. It also conducts 
impact assessment through special purpose studies. 
Since its entry into the CGIAR, JCLARM’s expansion in activities and supporting 
institutional infrastructure has been impressive. During this MTP, the Centre proposes a 
further period of growth. TAC cautions against a too rapid rate of expansion and encourages 
ICLARM to give serious thought to a period of consolidation. 
Concluding Comments 
TAC considers ICLARM’s MTP proposal to be in line with the CGIAR goals. It endorses the 
proposal and hopes that the envisaged expansion of the Centre’s activities into Africa and 
WANA will not threaten its high priority activities in Asia. In connection with ICLARM 
taking over a research facility in Abbassa, Egypt, TAC urges the Centre to do its utmost to 
ensure that field and laboratory research results will be of relevance particularly to the sub- 
Saharan Africa region. Furthermore, the Committee notes that ICLARM, for its Abbassa 
research vis-a-vis the WANA region, takes into account “alternative supply” in this region, 
more specifically the aquaculture research programmes in Israel. Overall, the Committee 
supports ICLARhJ’s programme proposals which are innovative and have good impact 
potential. Finally, TAC cautions against an unbridled expansion of ICLARM and suggests a 
period of consolidation towards the end of this medium-term planning period. 
2.7. ICRAF 
SUMMARY 
ICRAF’s mission is to increase the social, economic and nutritional wellbeing of people -in 
developing countries through the use of research and related activities to integrate woody 
perennials in farming and related land-use systems, in order to increase productivity, 
profitability, sustainability, diversity of output and to foster the conservation of natural 
resources. The 1998-2000 MTP focuses on boosting the two different functions fulfilled by 
trees on farm and in landscapes, i.e. products that can be marketed for cash or used 
domestically, and services that increase crop yields and improve environmental resilience. 
ICRAF’s strategy is to integrate these two functions with policy and institutional 
improvements to facilitate wide-scale adoption by farmers. 
Activities are carried out under 22 projects which come under the following three research and 
two development programmes: national resources strategies and policy; domestication of 
agroforestry trees; ecosystem rehabilitation; system-evaluation and dissemination; and 
capacity and institutional strengthening. All the programmes are carried out in the six 
ecoregions in Africa, Latin America and South Asia with which ICRAF is concerned. The 
projects are designed to fulfil ICRAF’s aims for the MTP period, which are: to build on its 
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accomplishments and partnerships; work on natural resources management at different spatial 
scales; shift to integrated systems thinking through a multidisciplinary approach; shift 
research attention from competition and profitability issues to those of ecological processes, 
environmental resilience and household welfare; continue to implement approaches to 
research and development sensitive to social economic and cultural issues, particularly gender 
differences; and expand strategic alliances to the private sector. 
The MTP forecasts an increase in resource requirements of 2.7% per year in relative terms 
over the 1997 baseline. The number of internationally recruited staff is estimated to increase 
from 59 in 1997 to 71 by the year 2000. 
Programme expenditure on Increasing Productivity will be 44%, Protecting the Environment 
15%, Saving Biodiversity 9%, Improving Policies 11% and Strengthening NARS 21%; 
ICRAF proposes to allocate 74% of its resources to sub-Saharan Africa, 19% to Asia, and 7% 
to Latin America and the Caribbean. 
ICRAF is the convening centre for the Systemwide African Highland Initiative Ecoregional 
Programme and the Alternatives to Slash and Bum Programme. It is also a partner in 11 other 
CGIAR Systemwide and ecoregional initiatives. 
COMMENTARY 
Contribution to CGIAR Goals 
ICRAF’s MTP has tied its programmes squarely to the main elements of the CGIAR goals. In 
respect of the alleviation of poverty, agroforestry contributes mainly through the importance 
of fuelwood to poor people, and less specifically through the role of woody species in 
maintaining soil fertility. ICRAF has relied on general arguments about the location of 
poverty, stating that there is no georeferenced database for the incidence of poverty that would 
allow the Centre to target its allocation of resources to programmes and projects more 
precisely on the needs of the poor. 
Agroforestry generally is well-equipped to help improve NRM, particularly on sloping lands 
and forest margins. It can contribute to more-sustainable soil and water management on site, 
and off-site, to raising the quality of water supplies and even to the mitigation of the 
greenhouse effect, through carbon sequestration and reduced deforestation. TAC notes that 
the Centre does not have a large contribution to make to the conservation of biodiversity, 
except through the species selected for domestication, the replanting of indigenous trees on 
farms, and through research on ethnobotany of non-wood forest products. Gender is 
addressed in ICRAF’s research on agroforestry primarily through the reduction in drudgery 
for women, by inclusion of trees on farms to provide a full range of “services” to poor 
families. 
TAC considers that ICRAF has acceptable plans for generating international public goods 
from the results obtained at its field sites. The Centre has made commendable progress in 
internationalizing its research, since it entered the CGIAR. ICRAF plans to continue to work 
actively to develop the discipline of agroforestry. 
Priority Setting and Proposed Resource Allocation 
ICRAF’s priority setting process was broadly consultative and collaborative, and has been 
intensive during the past one and a half years. As with many centres, there is a lack of 
transparency on just how the consensus-building process arrived at a final programme 
balance. Apparently. the procedure used within the Centre relied mainly on precedence \f3h 
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subjective judgements on any changes to programmatic and regional balances being made at 
the end of detailed discussions of future resource needs for the Centre’s research. TAC 
encourages the development of more systematic and transparent procedures. 
The proposed allocation of resources to CGIAR undertakings and activities during the MTP 
period is in line with the objectives of the Centre. ICRAF’s regional balance shows a gradual 
shift from 11.8% to 18.7% in Asia, holding relatively constant in Latin America at 9%, and 
decreasing in Africa from 80 to 72%. A rationale and analysis is given for the increasing 
prevalence of managed on-farm tree planting as population increases in rural Africa. No 
parallel analysis is given for agroforestry in the rapidly growing economies of Asia, nor in 
Latin America. However, TAC notes that the proposed allocation to Asia is not congruent 
with the regional incidence of poverty. ICW quotes the strength of NARS as a reason for 
not working in South Asia, but TAC observes that there may still be scope for complementary 
international aspects of agroforestry research. 
Strategies for Implementation of the MTP 
The Centre’s strategies for implementation are transparent and sound, subject to two issues 
mentioned below: 
l The first is the level of participation in Systemwide programmes, holding constant at 56% 
of total budget throughout the period. This brings into question the extent to which ICRAF 
can control its agenda and programme balance. TAC recommends that this proportion 
should not increase. TAC notes that the Centre intends to interact with a commendably 
wide range of institutions during the implementation of its MTP, but questions how this 
can be done without incurring large transaction costs. 
l ICRAF’s growth from US$ 17.3 million in 1996 to a predicted US$ 22.3 in 1997 and 
thence to US$ 26.9 million in 2000 represents an increase of 56 % between 1996 and 2000. 
TAC queries the capacity of the Centre to fully assimilate this rate of growth, particularly 
in light of the early research status of the ecosystem approach which, while promising and 
appropriate, is largely untested as a developmental framework for production agriculture. 
Its critical contribution could be to indicate key processes and to provide a conceptual 
setting for selecting and testing new technologies and for measuring their environmental 
impacts. TAC understands that ICRAF’s steep funding increase is connected with its 
recent development from a mainly consulting organization to a fully fledged hands-on 
research institute. This is also reflected in the considerable new building activities at the 
Centre’s headquarters. 
ICRAF’s programmes seem well targeted towards sustainable management of natural 
resources. The Centre has moved from a farming systems perspective of including trees in 
systems in a variety of ways, to an ecosystems focus which considers hierarchy of 
relationships, has a strong scale dimension and deals broadly with species diversity both 
within the soil and in the landscape. TAC commends this approach and notes the assurance it 
was given during discussions that ICRAF’s new working definition of agroforestry refers to 
trees on farms in landscapes and not to forests in landscapes. Relations with CIFOR are 
effective and will need continuing attention with the intended move of that Centre into 
research on dry tropical forests. 
In relation to the influence of “new science” on ICRAF’s research, TAC observes that the 
study of agroforestry draws on a large and growin, (7 body of scientific knowledge in other 
disciplines. but that it has not bencfitcd greatly from recent developments in any one of them. 
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TAC considers that the connection between programmes, outputs, and goals is clear in 
ICRAF’s approach. Its three research and two development pillars lead directly to five 
programmes, each having projects with specified outcomes. Milestones are specified in terms 
of expected gains, but they are not yet available for all projects nor do they have target dates. 
TAC would encourage their further development and the addition of information about plans 
for evaluating the impact of the Centre’s research. On a point of detail, TAC advises against 
an emphasis on the search for high-value agroforestry products, such as pharmaceuticals, 
unless they raise the incomes of the poor. Many forestry products that could raise the income 
of the poor are fruits and are highly perishable. ICRAF recognizes the need for postharvest 
preservation of such products and may need to work with the private sector to design 
appropriate technologies. 
Delivery mechanisms have been undergoing continued evolution. ICRAF’s ‘research’ 
programmes each have NARS and NGO linkages and hence a ‘development’ dimension. The 
Centre has about the same number of international staff (59) as national professional staff (62) 
and seconded staff/associates/research fellows (55). This facilitates linkages with NARS, 
NAROs and ARIs. Its two field development programmes are entirely collaborative, located 
in the sites of collaborating NARS. TAC notes that the Centre has some short-term contracts 
with AR&, but that its use of outsourcing is restricted mainly to expenditure on collaborative 
partnerships. This may be appropriate at the current state of development of agroforestry. 
Concluding Comments 
TAC is impressed by the dynamism of ICRAF and is in favour of its continued development, 
but recommends consolidation and demonstration of impact during the MTP period and 
before there is any further substantial growth of the Centre. ICRAF’s proposals are in line 
with CGIAR goals and priorities. The Committee would encourage ICRAF to develop a more 
systematic priority-setting process which more clearly links priorities to resource allocation. 
TAC commends ICRAF for the collaborative nature of its work, and for its role as a catalyst 
in promoting agroforestry. 
2.8. ICRISAT 
SUMMARY 
ICRISAT aims to contribute to the relief of poverty, hunger and environmental deterioration 
in the semi-arid tropics (SAT), the world’s poorest and most fragile areas. The MTP for 
1998-2000 has identified four broad areas of research targeted towards developing more 
productive and efficient agricultural systems in order to reduce poverty, enhance cropping 
systems diversity, conserve genetic resources, and protect the environment. 
The research agenda comprises 12 interdisciplinary projects designed to produce intermediate 
products. These are: five commodity improvement projects covering sorghum, pearl millet, 
chickpea, pigeon pea and groundnuts; a project on the conservation of crop genetic resources; 
four projects on integrated systems which address desert margins, dry savannahs, semi-arid 
watersheds and diversifying rice-wheat systems; and two economics projects, one concerning 
impact assessment and the other addressing markets and policy. 
The MTP proposes a shift of emphasis in the natural resource management to Africa, where 
soil fertility depletion limits realization of the full genetic potential of ICRISAT’s improved 
germplasm. In view of the growing strength of alternative suppliers in Asia, ICRISAT plans 
to reduce its applied research in the area and to increasingly re-focus its applied crop 
improvement efforts towards Africa. However. the Centre will continue to deliver 
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intermediate breeding products to weaker NARS partners. The ex situ preservation and 
utilization of the genetic diversity of the staple food crops of the semi-arid tropics, including 
their wild relatives, remain a central priority in the MTP strategy. 
The MTP funding requirement is based on the 1997 financing plan and operating budget. No 
further growth is proposed. The programme will be carried out by 63 internationally recruited 
staff, an increase of five from 1997. 
In 1998 the proposed resource allocation by CGIAR activity is 45% to Increasing 
Productivity; 17% to Protecting the Environment; 11% to Saving Biodiversity; 6% to 
Improving Policies and 21% to Strengthening NARS. During the MTP period, ICRISAT 
proposes to allocate 50% of its funding to sub-Saharan Africa, 48% to Asia and 1% each to 
WANA and Latin America. 
ICRISAT is currently an active participant in seven Systemwide Activities including the Rice- 
Wheat Initiative for which it is the Facilitating Centre and the Desert Margins Initiative for 
which it is the Convening Centre. The potential benefits and pitfalls associated with 
Systemwide Activities will be closely monitored by ICRISAT during the MTP period. 
COMMENTARY 
Contribution to CGIAR Goals 
The CGlAR goal of poverty alleviation is central to ICRISAT’s objectives because of the high 
incidence of poverty in the SAT countries that it serves and the strong dependence of the poor 
on its mandate cereal crops. Most of the 48 countries with substantial semi-arid tropical areas 
rank amongst the poorest in the world, while recent results from India show that sorghum and 
pearl millet are consumed in higher proportion by poor people than by those who are better 
off. The comparison was with rice and wheat in semi-arid states. However, data are not yet 
available in sufficient detail to target the within-Centre priorities directly on poverty. 
The other CGIAR goals of protecting the environment and gender equity are dealt with 
qualitatively in the MTP, though current and planned research emphasizes the identification of 
gender ‘impact indicators’ to guide the future agenda. TAC considers that the Centre has a 
very satisfactory approach to the criterion of international public goods, based on the concept 
of spillovers. TAC notes that the ex situ preservation and utilization of the biological 
diversity of the staple food crops of the SAT and their wild relatives are a central priority of 
ICRISAT’s strategy for 1998-2000. 
Priority Setting and Proposed Resource Allocation 
ICRISAT’s priority-setting process continues to be one of the most quantitative in the system. 
To the four criteria used in 1992 - cost/benefit, equity (poverty and gender), internationality 
and sustainability - have been added new science, relevance to NARS priorities, and future 
trends. The topics identified by this process are ranked in prioritized order, and as many as 
funding will permit are then pursued in projects. While the approach is systematic, TAC has 
some concerns that this procedure may be more “topic” than “project” driven, leading to 
difficulties in achieving coherence within projects. 
During the MTP period, ICIUSAT proposes to reduce the proportion of resources for 
germplasm enhancement research from 30 to __ TT”/ through the reduction of applied breeding 
in Asia, but increasing the focus on prebreeding there and continuing to deliver intermediate 
breeding products to weaker NARS partners. especially in Africa. TAC considers that this 
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change, which is consistent with the EPMR report, is warranted by the opportunities for new 
science in plant breeding and the availability of alternative sources of supply in some stronger 
NARS. It is concerned, however, that the Centre may receive insufficient resources to pursue 
these new aims in Asia and Africa effectively. 
TAC notes that the total allocation of resources proposed for the two activity categories 
directed to the development of sustainable production systems will decrease slightly from 
32% to 30%, with increased emphasis on protection of the environment. The Committee 
endorses this part of the plan. It commends the intention to increase the proportion of 
resources devoted to saving biodiversity from 12% to 20%, primarily for further collection 
and characterisation of ICRISAT’s mandate crops and their wild relatives, and their safe 
conservation in ex situ genebanks. Training increases from 13% to 15% and TAC supports 
the planned emphasis on professional development and strengthening of the visiting scientist 
programme. 
TAC endorses ICRISAT’s stated intention to shift the balance of its NRM research to Africa, 
where impoverished soils limit the expression of the full genetic potential of improved plant 
cultivars. By the end of the MTP period, the proportion of the Institute’s research resources 
committed to SSA is expected to grow from 50% to 54%, and those to Asia to fall from 48% 
to 44%. The MTP provides evidence of a commendable rate of release of crop varieties 
derived from ICRISAT’s research in recent years, with a very encouraging number of those in 
SSA. 
Strategies for Implementation of the MTP 
The Committee considers that the planned objectives and outputs of ICRISAT’s projects are 
consistent with the above priorities and well designed with appropriate milestones in most 
cases. The request to include ten additional project components in the agreed agenda is 
supported. In TAC’s view, ICRISAT will need to improve its ability to work in a more 
integrated, cooperative partnership mode with NARS scientists in the MTP period, if it is to 
achieve its objectives with the funds requested. Care will need to be taken to ensure that these 
partnerships are able to deliver the same range of training activities as ICRISAT did in the 
past. 
ICRISAT considers that three major areas of “new science” will markedly change the way in 
which the Centre carries out its research over the next decade. These are biotechnology, GIS 
and computer-based modelling, and participatory research methods. 
ICRISAT sees little advantage in contracting for research, but TAC reiterates that it can be 
more cost-effective at times for a Centre to purchase research or research-related activities 
from outside rather than to create or use in-house capacity. Finally, the Committee notes that 
ICRISAT is an active participant in seven Systemwide activities, and the EPMR’s 
reservations about the extent of such participation, but is reassured by ICRISAT’s stated 
intention to closely monitor its future involvement. 
Concluding Comments 
ICRISAT’s MTP proposal is concise and logical, and congruent with CGIAR goals and 
priorities. It is based on a systematic and transparent priority setting process. The research 
proposals are innovative, based on good science and have impact potential. While the MTP 
may reflect work in transition pending the implementation of the EPMR recommendations, 
TAC considers that ICFUSAT’s proposals provide evidence of the continued relevance and 
high priority of the Centre’s work in the CGIAR. 
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2.9. IFPRI 
SUMMARY 
IFPRI’s mission, which was reassessed in 1996, is (1) to identify and analyse alternative 
national and international policies for meeting food needs on a sustainable basis, with 
particular regard for low-income countries and poor people, and for the sound management of 
the natural resource base that supports agriculture; (2) to make the results of its research 
available to all those in a position to apply them or use them; and (3) to help strengthen 
institutions conducting research on food policies and institutions in a position to apply such 
research results in developing countries. During the MTP period, the focus of IFPRI’s 
research and outreach activities will be to promote policies to improve food security and 
nutrition, reduce poverty, reduce pressure on fragile natural resources, and promote 
sustainable development. 
Activities during the MTP will be conducted under multicountry programmes and two new 
project categories: regional programmes and syntheses. Programmes will be implemented 
through IFPRI’s four research divisions: the Environment and Production Technology 
Division, the Food Consumption and Nutrition Division, the Markets and Structural Studies 
Division, and the Trade and Macroeconomic Division together with the Outreach Division 
which facilitates better communication between IFPRI and decision makers, opinion leaders 
and policy analysts around the world. 
A total of 21 projects are proposed: 11 multicountry programmes, six regional programmes, 
two synthesis and two portfolio projects, which are research-support activities. During each 
year of the MTP, IFPRI researchers will undertake one or two new synthesis research 
activities. Initially, IFPRl will synthesize results on non-farm rural development and on 
strategies for poverty alleviation, themes that cut across all of IFPRI’s research and outreach 
objectives. Another topic under consideration is international negotiation issues related to the 
World Food Summit and other global agreements. 
From 1997 to 1998 IFPRI estimates that its budget will grow by approximately 8%, after 
which it is expected to increase by 3% per year in the MTP period. The number of 
internationally recruited staff is expected to increase by one by the year 2000. 
Allowing for the difficulties in making a distinct distribution among activities, IFPRI expects 
to allocate 56% of its resources to Policy Analysis, 11% to Economic and Social Analysis, 
10% to Sustainable Production Systems, 2% to Saving Biodiversity, 9% to Training, 10% to 
Documentation and Information, and 2% to Institution Building Networks. IFPRI’S 
geographic allocation of resources will be 40% to sub-Saharan Africa, 35% to Asia, 15% to 
Latin America and 10% to WANA. 
IFPRI is the convener of the Property Rights and Collective Action Systemwide Programme 
and the co-convener, with ISNAR, of the Agricultural Research Indicators Systemwide 
Initiative. The Centre is also involved in five other Systemwide programmes and expects to 
become increasingly involved with the East African Highlands Initiative and the Water and 
Nutrient Management Initiative. 
COMMENTARY 
Contribution to CGIAR Goals 
IFPRI’s strategies emanate from the CGIAR mission. IFPRl strives to reduce poverty by 
providing alternative policy options to policy makers and by introducing policy changes that 
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facilitate the use of improved technology by farmers. All of IFPRI’s proposed work has been 
assessed and developed against the CGIAR goal of poverty alleviation through sustainable 
productivity improvement and protection of the environment. TAC considers that IFPRI’s 
proposed activities are in line with the CGIAR goals. The Committee appreciates IFPRI’s 
efforts in articulating how food policy research in general, and the Institute’s activities in 
particular, contribute to poverty alleviation. TAC also supports IFPRI’s increasing emphasis 
on NRM issues. Gender is an important aspect both in IFPRI’s programme planning and in 
the management of the Centre. 
Priority Setting and Proposed Resource Allocation 
Priority setting at IFPRI is guided by the Institute’s global and business visions. IFPRT 
believes that methodologically, it is not feasible to have a quantitative approach to priority 
setting. The Institute has, therefore, used a conceptual qualitative approach based on expected 
poverty reduction and expected impact as the dominant criteria to identify priority research 
areas. A further set of criteria were developed to identify choice of study countries. While 
TAC considers the priority setting process to be adequate and transparent, the link to resource 
allocation by project is not well articulated. The Committee would also encourage IFPRI to 
explore more formal approaches to priority setting and impact assessment. Even qualitative 
judgements need to be made explicit so as to encourage other stakeholders to contribute to the 
debate on priorities. TAC considers that IFPRI’s programmes address issues of importance 
and is particularly pleased with the central role of poverty, food security and the environment 
in the Institute’s agenda. 
Strategies for Implementation 
IFPRI has defined its niche and comparative advantage in policy research according to the 
responsibilities and activities of other agencies. The FAO-sponsored World Food Summit 
and IFPRI’s own detailed analysis conducted for Vision 2020 have major implications for 
IFPRI’s work. IFPRI notes that there are fewer organizations conducting food policy research 
than there were four years ago. For example, Stanford University’s Food Research Institute 
closed down last year and the World Bank also reduced its involvement in food policy 
research. There have also been major developments through economic and market reforms 
and though heightened concern for NRM. 
IFPRI conducts almost all of its research collaboratively with ministries, universities, NARS, 
NGOs or other CGIAR Centres. TAC is also encouraged by the enhanced collaboration with 
FAO. Some of IFPRI’s work is outsourced through contracts. IFPRI carefully considers its 
comparative advantage in each of its activities to ensure complementarity with its partners in 
the research. Management of these inter-institutional relations will be a challenge, and TAC 
looks forward to learning from experiences gained by IFPRI, particularly in the NRM. 
The shifts in emphasis in IFPRI’s work are consistent with TAC’s recommendations on 
CGIAB priorities and strategies and its strategic study on policy and management research. 
Greater emphasis is given to economic and social analysis, and to policies for biodiversity 
research. IFPRI has increased its policy research work in NRM and, in line with TAC’s 
recommendation, less emphasis appears to be given to market and trade research. IFPRI notes 
that extensive primary social and management analyses of NRM must be undertaken in order 
to conduct effective policy analysis. TAC is encouraged that IFPRI’s involvement with 
research on alternative solutions to overcoming micronutrient deficiencies will allow the 
approach to this work to go beyond the area of policy considerations. The Committee also 
notes the comparatively large share IFPRl intends to allocate to strengthening NABS. Given 
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the relative weakness of national programmes in policy research, TAC is in accord with this 
view. IFPRI is the convener of the Property Rights and Collective Action Programme as well 
as of the Agricultural Research Indicators Initiative. It also provides a major input in the 
Alternatives to Slash and Burn programme, the water management programme, the livestock 
programme, the genetic resources programme and the desert margins initiative. It will also be 
increasingly involved in the mountain agriculture programme, particularly through the East 
African Highlands initiative and the Soil, Water and Nutrient Management initiative. TAC is 
pleased by this comprehensive involvement of IFPRI in so many Systemwide activities, 
indicative of the important role that policy research plays in the issues to be addressed. IFPRI 
and ISNAR should consider, however, whether the Agricultural Research Indicators initiative 
should not be incorporated into their own research agendas. 
IFPRI has milestones and expected outputs for all of its projects, and conducts impact studies 
on its work. TAC encourages the Centre to accelerate its efforts in quantifying the impact of 
its policy research and feed the results into its planning process. This should facilitate the 
international public good nature of its outputs. 
Concluding Comments 
TAC considers IFPRl’s MTP proposal to be well argued, focusing on important research 
issues, and coherent. It supports IFPRI’s MTP which is congruent with CGIAR goals and 
priorities. The Committee commends the Centre for the quality of its proposal and the 
collaborative and innovative nature of its research. TAC encourages the Centre to explore 
more formal approaches to priority setting and resource allocation, as well as impact 
assessment. 
2.10. IlMl 
SUMMARY 
IIMI’s mission is to improve food security and the lives of poor people by fostering 
sustainable increases in the productivity of water used in agriculture through better 
management of irrigation and water basin systems. During the MTP IIMI will continue 
working on themes where its traditional strengths lie and where further significant progress is 
feasible, such as performance assessment, local irrigation management and techniques for 
operating canal systems, However, two recent developments enable rapid progress in 
understanding the real causes and potential solutions to water problems facing the world. The 
first is a paradigm shift in thinking about irrigation and water management, the water-basin 
theory; the second is the application of modem information technologies. 
Most of the world’s population and economic activities are located in 20 large water basins, 
therefore, IIMI plans to conduct worldwide research aimed at capacity-building to improve 
water resources and irrigation management through better technologies, policies, cost- 
effectiveness and institutional strengthening. Emphasis will also be given to exploiting the 
revolution in information technology and tapping in to the partnership approach. 
IIMI’s research is organized under 13 projects which come under IIMI’s four global 
programmes: performance assessment; design and management of systems; policies, 
institutions and management; and health and environment. Some projects directly address 
problems related to women’s access to water, poverty and environment; examples are research 
on women and water, multiple uses of irrigation water, local management of irrigation, 
watersheds and salinity management. Other projects focus on macro-level conditions that 
significantly affect poor people and the environment. including research on institutions and 
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polices, and the introduction of new irrigation and water basin system management tools. All 
projects are interdisciplinary and include, economic, social and biophysical dimensions; their 
implementation will be facilitated by IIMI’s flat organizational structure. 
The growth in expenditure is expected to be in the order of 20% annually during the MTP, 
while the number of internationally recruited staff is expected to increase from 25 in 1997 to 
34 by the year 2000. 
IIMI’s contribution to CGIAR activities in 1998 is: 1% to Increasing Productivity, 48% to 
Protecting the Environment, 24% to Improving Policies and 27% to Strengthening NARS. 
IIMI is the convener of the Systemwide Programme on Water Management designed to 
strengthen the links at farm, system and policy levels in addressing water management issues. 
COMMENTARY 
Contribution to CGIAR Goals 
IIMI has presented an MTP that reflects the substantial changes of direction that have 
occurred in this Institute over the past two years. IIMI’s research addresses the goals of 
poverty alleviation and food security primarily by increasing the productivity of irrigation 
water used by agriculture in developing countries. A major proportion of the world’s rice and 
wheat crops is grown under irrigation. There are opportunities through research for better 
water management to increase the productivity of crops (just as there are for more productive 
crop varieties’ to increase the productivity of water). At present, according to IIMI, it is 
generally not possible to go below the country or regional scale in targeting irrigation research 
on poverty, because of a general lack of data on the exact location of poor people. For some 
countries this may be the case, but for quite a few where poverty is extensive, its location is 
reasonably identifiable. 
A similar lack of information limits IIMI’s ability to relate its resource allocations specifically 
to the CGIAR goal of protecting the environment. There is no doubt that salinity is an 
important form of land degradation in irrigated areas, but there are no firm data for its extent 
and trend. The MTP quotes expert opinion that, because of the growing extent of the land 
taken out of production by salinization, the net growth in the effective irrigation area of the 
world is now probably negative. Salinity is not the only form of environmental damage 
associated with irrigation. There can be pollution of water supplies with residues of 
agricultural chemicals, as well as effects of reduced river flows on stream health and 
dependent fisheries. TAC suggests that there needs to be better documentation of such 
problems and of the potential to address them through IIMI’s programmes. 
In addition to addressing these CGIAR goals, the Institute plans to give increased attention to 
another important objective, namely the impact of agriculture on the adequacy and quality of 
water supplies for rural households. IIMI considers that scarce and polluted water supplies 
have their greatest impact on poor people, especially women and children. 
One of the major challenges facing this Institute since it entered the CGIAR has been to meet 
the objective of producing international public goods, which in the case of irrigation and water 
research are likely to take the form of generic concepts, methodologies and basic knowledge. 
Priority Setting and Proposed Resource Allocation 
IIMI describes its priority setting process as beginning informally with the identification of 
potential research topics. There were many that fell within the scope of the Institute’s 
mission. A selection was then made on the basis of seven general criteria. TAC notes that 
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these criteria are indeed very general and that it is impossible to see exactly how they were 
used to arrive at resource allocations amongst the four global programmes and thirteen 
projects. It appears from the text of the MTP that researchability and probability of success, 
were important considerations as was the availability of alternative sources of supply. The 
latter criterion operated negatively where IIMI had no comparative advantage and positively 
where effective partners were available. The Committee notes that IIMI has not found it 
rewarding to invest heavily in consultation workshops as a means of obtaining the views of 
stakeholders on priorities. Nevertheless, TAC considers IIMI to have good links with national 
irrigation and water agencies. 
TAC encourages the development of a more systematic priority-setting process for IIMI’s 
field of research. The calculation of the indicator of water scarcity and its application to the 
selection of locations for implementation of the 1998-2000 plan illustrates what needs to be 
done. It may be possible to quantify the overall dependence of food security on irrigation, 
then add modifiers for the proportion of poor people and poor women in particular. Some 
measure of the importance of soil and water degradation in irrigated areas also needs to be 
found. 
IIMI had difficulty in fitting its research into activity categories. However, TAC considers 
that the proposed allocation of 48% in total by the year 2000 to increasing productivity plus 
protecting the environment is warranted. The same is true of the 23% for improving policies. 
Much of the 29% in the category strengthening national programmes is to be devoted to 
institution building and professional development of national staff working as partners in 
IIMI’s research projects. 
The regional balance of the research investment is not apparent from the tables in the MTP 
and the Institute’s global rationale should be clarified. There appears to be a strong focus on 
WANA. 
Strategies for Implementation of the MTP 
TAC commends IIMI for contributing to the formulation of, and promoting a new concept 
which views irrigation efficiency in the context of water basins. It considers this development 
to be a significant step forward in NRM research and it provides valuable insights in 
situations where water that is “wasted” by conventional irrigation criteria remains available 
for safe re-use somewhere else in the same basin, for example by pumping from unpolluted 
aquifers. 
The strategies laid out for implementation of IIMI’s programmes draw heavily on 
collaboration with an array of partners and make effective use of outsourcing to ARIs, which 
may be located in developing countries, such as the Indian Institute of Remote Sensing. In 
another version of outsourcing, IIMI draws on the skills and experience of its fellows - 
internationally recognised specialists who participate actively in the Institute’s research. It is 
planned to have the equivalent of five senior staff years (SSYs) as fellows by the year 2000. 
TAC strongly suggests that they be drawn from a wider geographical and disciplinary base 
than at present and that the fellows programme move towards the development of promising 
young scientists within NARS. TAC would also encourage IIMI to broaden the mix of its 
professional staff by partnerships with agronomists. 
IIMI’s research agenda for 1998-2000 will be implemented through a set of projects which 
have clearly defined objectives, outputs and gains. Milestones are given as dates attached to 
the outputs, but the plan could be much more specific on the processes to be used by the 
Institute in evaluating the outcomes and impacts of its projects, though the intended general 
procedure is described elsewhere in the MTP. TAC is pleased to note that one project in the 
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MTP specifically addresses the issue of women and water. IIMI comments that policies for 
transfer of irrigation management generally ignore women’s rights, to their detriment. The 
intention to involve collaborators in the assessment of impacts of irrigation on human health 
is also strongly commended. TAC notes that IIMI does not offer its own training courses, but 
is prepared to contract services in when required. 
In relation to the generation of international public goods, TAC considers that IIMI has made 
good progress in transforming itself from a country-focused, short-term, project-led 
organization to an international research institute. However, the new regional offices should 
still keep in mind the need to generalise their research outcomes. 
TAC is satisfied that IIMI is taking advantage of new scientific opportunities through the 
application of modem information and data processing technologies, especially the use of GIS 
and remote sensing for evaluating performance of large-scale irrigation and water basin 
systems. TAC agrees that a policy- and management-oriented Centre like IIMI can operate as 
a virtual institution by using modem communication technologies. 
The Committee notes that IIMI is heavily committed as the convening Centre for the 
Systemwide Programme on Water Management (SWIM). Each of the seven SWIM projects 
is a component of a specific project in IIMI’s portfolio. TAC gives credit to IIMI for 
successfully launching SWIM but expresses some concern that fnnding arrangements for this 
programme may compromise the Institute’s control over its research agenda. 
Concluding Comments 
IIMI has made good progress and its MTP has the potential to significantly strengthen water 
resources and irrigation research in the CGIAR by the year 2000. IIMI’s proposals are in line 
with the CGIAR goals and priorities. TAC commends IIMI for its efforts in developing a new 
paradigm for water management research and for the innovative way it seeks to involve the 
broader research community in its work. The Committee would encourage IIMI to explore 
more systematic and transparent approaches to priority setting and resource allocation. 
3.11. IITA 
SUMMARY 
IITA aims to contribute to sustainable and increasing food production in the humid and sub- 
humid tropics, to improve the wellbeing of low-income people, by conducting international 
agricultural research and outreach activities, in partnership with African national agricultural 
research systems, particularly on maize, cassava, cowpea, plantain, soybean and yam. During 
the MTP, IITA intends to continue to target its research and research outputs to increasing 
food production, improving the incomes and nutritional status of poor people, and reducing 
drudgery, particularly of women. 
IITA’s 17 projects are designed to address cross-cutting agroecological themes, such as 
biodiversity, farming systems diversification, fallow stabilization, post harvest systems, 
biological control of pests, integrated pest management, biotechnology, as well as improving 
the dissemination of IITA’s research results, and selected priorities and production systems 
such as banana-plantain or cassava-yam-based systems. The components of IITA’s 
production-systems projects take into consideration the major commodities and their end uses, 
as well as the human elements which compose the system. Therefore, projects are demand 
driven and encompass a food systems approach incorporating both production and post 
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harvest elements, and which require extensive partnerships to obtain successful 
implementation. 
New dimensions in the MTP include work on halting genetic erosion of minor crops in sub- 
Saharan Africa as well as investigations on under-researched African crops. In view of the 
high rates of urbanization in Africa, IITA also intends to support collaborative research geared 
towards the rapidly expanding sector of peri-urban agriculture, which involves fruits, 
vegetables and livestock, in addition to the IITA mandated commodities. 
IITA’s MTP forecasts a slight increase in the Centre’s total funding over the period 1997 to 
2000 of approximately 8% per year, partly to compensate for expected cost increases due to 
inflation. A proposed increase of Internationally Recruited Staff is foreseen from 93 in 1997 
to 124 in 2000. 
The Centre’s expenditures by CGIAR programme are expected to be: 55% for Increasing 
Productivity; 18% for Protecting the Environment; 3% for Saving Biodiversity; 4% for 
Improving Policies; and 20% for Strengthening NARS. Approximately 17% of expenditure 
will be for East and Southern Africa and 83% for West and Central Africa. 
IITA is convening centre for two Systemwide Programmes. These are the Systemwide 
Programme on Integrated Pest Management and the Ecoregional Programme for the Humid 
and Sub-humid Tropics in sub-Saharan Africa. It is also a member of the Systemwide 
Genetic Resources Programme, the African Highlands Initiative, the Global Programme on 
Alternatives to Slash-and-Bum, the Ecoregional Programme for the Humid and Sub-Humid 
Tropics of Sub-Saharan Africa, the Systemwide Livestock Programme, and the Soil, Water 
and Nutrient Management Initiative. 
COMMENTARY 
Contribution to CGIAR Goals 
The severity of poverty and environmental problems in sub-Saharan Africa, and the focus of 
IITA’s mission on growth, diversity, equity and sustainability, illustrate the relevance of the 
Institute’s activities to the CGIAR goals of poverty alleviation and NRM for sustainable food 
security. The subhumid and humid lowland tropics have a critical role to play in meeting the 
growing food needs of sub-Saharan Africa. IITA’s activities make a major contribution to 
that role through the Centre’s work on crop improvement, sustainable production systems, 
resource management including biological control of pests to reduce environmental side 
effects, and strengthening national research capacities. 
IITA has attempted to link project outputs to CGIAR goals using a scoring system. While the 
process appears to be systematic and participatory, TAC is not clear how this approach has 
contributed to setting priorities. The Institute’s focus on improving small-scale, low-input 
production and postharvest systems aims at reducing drudgery, particularly for women 
farmers, processors and market agents. This people-centred approach is supported by TAC. 
IITA’s activities in genetic resource conservation of its mandate crops (maize, cowpea, 
soybean, banana, cassava and yam) make direct contributions to the preservation of 
biodiversity. Overall, TAC considers IITA’s activities to be in line with the CGIAR goals. 
Priority Setting and Resource Allocation 
IITA’s priority-setting process for the development of the MTP was largely qualitative. It was 
based on the outcome of two workshops to develop institute-wide consensus on ecoregional 
issues and on priorities to address the Institute’s goals as well as the nature of the research 
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challenges to be addressed in the projects. Each project has been developed using a bottom- 
up logfiame approach showing anticipated outputs. Projects were subsequently consolidated 
into an institution-wide logframe. This was followed by further consultations with NARS, 
regional research organizations and other stakeholders. TAC considers that this process has 
merits but notes that, while a logframe approach is useful in establishing clear causal links 
between the Institute’s goals, activities and outputs, this approach in itself is no substitute for 
a rigorous priority-setting process to develop a rationale for allocation of resources among 
projects and outputs.. The links between priorities and resource allocation are also not well 
articulated. TAC considers that IITA should give greater attention to developing clearer 
connections to the allocation of resources and more thought to developing a rationale for 
setting priorities by commodity. 
Strategies for Implementation 
IITA proposes a substantial increase in budget in 1998-2000 compared with 1997, due to new 
projects under negotiation and shortfalls in the present year. However, the balance of resource 
assignment during the planning period remains approximately constant. In general, TAC 
understands the MTP’s justification for growth and the logic for allocations across 
programmes. 
New scientific developments in genetic engineering and in biotechnology that allow, for 
example, for marker assisted breeding greatly increase chances of success in its mandate 
crops. TAC is encouraged by the progress made by IITA in recent scientific developments 
and their potential for impact. 
The increased demand in Eastern Africa for IITA’s research has led to an increase in the 
Institute’s activities in this area, and this development, given due regard to complementarities 
with other centres, is supported by the Committee. TAC is concerned, however, about the 
limited attention given by IITA to issues of soil fertility. With rapid population growth and 
increasing soil degradation, maintaining soil fertility in the humid and subhumid tropics will 
be a major challenge. IITA will need to collaborate with others including WARDA to address 
this important problem. The Committee is pleased by the attention IITA gives to crop- 
livestock interactions and the fruitful nature of its collaboration with ILRI. 
IITA’s activities are conducted in close collaboration with NARS, universities, regional 
associations and NGOs. The Centre also has close collaborative and complementary work 
with ARIs and other CGIAR Centres. TAC commends the collaborative nature of IITA’s 
work which also greatly strengthens the NARS capacity. IITA conducts a substantial share-of 
its research through contractual arrangements, particularly with ARIs. 
IITA is the Convenor of the Systemwide Programme for Humid and Subhumid Africa and the 
Systemwide Programme for IPM. IITA also contributes to the Systemwide Programme for 
Genetic Resources. TAC is pleased about IITA’s active role in Systemwide activities. 
IITA has milestones and expected outputs defined in all of its projects. It also conducts 
impact assessment through special purpose studies. 
Concluding Comments 
TAC supports IITA’s proposal which it considers to be in line with the CGIAR goals. The 
proposed activities have good impact potential and particular relevance for sustainable food 
security in the region. The Committee would encourage IITA to explore more systematic 
approaches to priority setting that articulate more clearly the linkage to resource allocation. 
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2.12. ILRI 
SUMMARY 
ILRI’s goal is to improve the productivity of smallholder livestock systems and to protect the 
natural resources which support these systems. 
The development of ILRI’s MTP has been shaped by the overall CGIAR research priorities 
for livestock development and the discussions by the Group on the future of livestock research 
following the integration of ILCA and ILRAD in a new ILRI. ILRI’s research agenda for the 
medium term draws on the Centre’s capacity and comparative advantage in four areas: 
ruminant genetics, ruminant health, ruminant feed resources, and crop-livestock systems. A 
fifth area, strengthening collaboration with NARS, provides for research-related activities. 
The MTP reflects the development of a truly global institute while building on existing 
capacity. 
ILRl’s research programme for the MTP will be carried out under its organizing themes of 
improving livestock productivity, balancing livestock productivity and environmental 
sustainability, and strengthening national partnerships. Under these headings, 22 projects will 
be carried out, in addition to the Systemwide Livestock Programme, two for research on 
tropical ruminant genetics, two for tropical ruminant health, two for tropical ruminant feed 
resources, nine for crop-livestock systems and three for strengthening collaboration with 
NARS. The Centre’s new research activities will cover field testing and validation of the p.67 
vaccine for Theileria parva, rumen microbiology and phytochemistry of tropical forages and 
crop residues, characterization of indigenous livestock genotypes for disease and parasite 
resistance, new activities in Southeast Asia, Latin America and WANA, and development of 
new partnerships for training through the inter-centre training programme. 
The MTP is based on the same funding as that approved for 1997, reflecting a period of 
reorientation and consolidation. Activities will be carried out by 73 internationally recruited 
staff, a slight decrease from the 1997 figure of 79. 
The proposed allocation of efforts by activity in 1998 is 57% to Increasing Productivity; 16% 
to Protecting the Environment; 7% to Saving Biodiversity; 5% to Improving Policies and 14% 
to Strengthening NARS. For the MTP period, ILRI proposes to allocate 70% of its resources 
to sub-Saharan Africa, 16% to Asia, 9% to Latin America and the Caribbean, and 2% to 
WANA. 
ILRI is the convening Centre for the Systemwide Livestock Programme and provides major 
inputs to the Systemwide Genetic Resources Programme, the Systemwide Programme on 
Integrated Pest Management, the Property Rights and Collective Action Programme and the 
Systemwide Soil, Water and Nutrient Management Programme. 
COMMENTARY 
Contribution to CGIAR Goals 
Livestock play a critical role in both the sustainability and intensification of agricultural 
productivity in most farming systems. Two thirds of the world’s livestock population can be 
found in developing countries where production per animal is estimated to be only a quarter of 
that of developed regions. Over 90% of livestock in developing countries are owned by rural 
smallholders. The demand for livestock products, both from ruminants and non ruminants, is 
increasing rapidly, and as the IFPRI 2020 study has indicated, current production levels need 
to increase by 155% to meet demand by 2020. Increased productivity of livestock provides 
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direct returns to livestock owners through sales of products and contribution to poverty 
alleviation of both urban and rural dwellers. Small ruminants are of particular importance for 
the rural poor. While livestock may sometimes contribute to the problem of land degradation, 
the claims against livestock often lack substance. As TAC’s study on marginal lands has 
shown, livestock provide a buffer and are an important source of security for the poor. A 
recent study by FAO and the World Bank on the effects of livestock on the environment 
recognizes the positive contribution of livestock to the environment under different ecological 
conditions. Livestock play an important role in the sustainable management of soil and water 
resources by supporting mixed farming systems. The CGIAR will continue to focus its 
research on ruminants only. 
ILRI’s research will produce international public goods aimed at poverty alleviation, food 
security, and protection of the environment. All of ILRI’s projects have been reviewed for 
their implications for these goals as well as the well being of women. ILRI’s activities will 
directly contribute to the preservation of biodiversity through the conservation of forage crops 
and animal genetic resources. Overall, TAC considers that ILRI’s proposed activities are 
directly linked to the CGIAR goals. 
Priority Setting and Proposed Resource Allocation 
ILRI’s priority-setting process has been largely based on the outcome of the Group’s and 
TAC’s discussions with respect to priorities for CGIAR livestock research and the integration 
of ILCA and ILRAD in ILIU in early 1995. The Committee recalls that special CGIAR task 
forces were set up to formulate priorities, a strategic plan and a new 1994-98 medium-ten-n 
plan for the Institute. Subsequent consultations on regional priorities through regional 
discussions with stakeholders and NARS have provided another layer in the process. Overall, 
while the priority-setting process has been mostly qualitative and demand-driven, TAC 
considers that it is adequate in that ILRI’s proposed work reflects the priorities that were 
agreed upon earlier by TAC and the Group. The link fi-om priorities to resource allocation is 
not yet well articulated and TAC would encourage ILRI to engage in a more formal process of 
priority setting and resource allocation. Even so, the Committee conside= that the proposed 
programmes form a satisfactory portfolio, with good potential for impact, TAC would also 
encourage ILRI to further explore priorities for a livestock research programme in Asia, 
particularly in densely populated, land-scarce areas with intensified cropping. 
Strategies for Implementation 
The major change in ILFU’s external environment has been the integration of ILCA and 
ILRAD into a new ILRI, and the expansion of its mandate from African to global. ILRI’s 
MTP gives considerable emphasis to collaboration, partnership and outsourcing. While the 
plan does not explicitly address the issue of alternative suppliers, ILRI has carefully 
considered its comparative advantage in formulating its projects. The Centre assigns 
particular importance to collaboration and complementarity with all other actors in the global 
system including NARS, ARIs, private sector, other CGIAR Centres, and NGOs. TAC 
commends ILRI for the collaborative nature of its work. ILRI conducts a substantial share of 
its research through contracts with ARTS, to aim at strategic alliances and to complement 
comparative advantage. TAC thereby notes that some of ILRI’s research teams are relatively 
small and that collaboration will be essential in order to ensure critical mass. 
Recent developments in molecular genetics and genetic engineering allow for new 
opportunities, especially in targeted breeding and in its animal health work. Exciting options 
are now available for breakthroughs in vaccine development both for East Coast Fever and 
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trypanosomiasis. While progress on an East Coast Fever vaccine is encouraging, TAC notes 
that trypanosomiasis vaccine development remains a high-risk venture; although with high 
potential payoff. The identification of milestones and progress in their attainment will have to 
be carefully monitored. 
These new scientific developments also allow for much more efficient characterization of 
indigenous livestock resources and use of genetic markers. Chances of success have increased 
substantially through new scientific opportunities, including renewed prospects for vaccine 
development and development of diagnostic tools, derived from recent breakthroughs in 
human health and genetics research. New research opportunities on rumen microbiology also 
allow for much greater chances of success in feed research. 
TAC is concerned about the limited progress ILRl has made in the development of adaptable 
technology through its production-systems research and hopes that with innovation and more 
rigorous scientific quality, greater progress can be made in that area. 
ILRI’s proposals are entirely consistent with TAC’s recommendations with respect to 
livestock research and with respect to CGIAR activities. ILRI’s MTP carefully considers this 
issue explicitly (see Box on page 3). The Centre notes, however, that given the general 
weaknesses in national livestock research systems, continuing emphasis on strengthening 
NAPS in this area of work will be needed. 
ILRI is the convener of the Systemwide Livestock Programme which has been organized to 
work through ecoregional consortia. The focus of the work is on feed resources and NFW. 
ILRI is also providing major inputs into other Systemwide programmes convened by other 
centres. While TAC is pleased with the progress made in the development of proposals, it 
does express concern about the continuing funding shortfalls for this high priority programme. 
ILRI also serves as the convener of the Inter-Centre Training Programme for sub-Saharan 
Africa for which, unfortunately, funding has not yet been found. TAC notes the somewhat 
slow progress in developing new programmes in Asia due to funding constraints and would 
encourage the Centre to take all the necessary steps in this regard. 
ILRI has milestones and expected outcomes built into all of its projects. The Institute gives 
considerable emphasis to impact assessment both through ongoing activities and through 
special purpose studies. 
Concluding Comments 
TAC supports ILFU’s MTP proposal which is in line with the CGIAR’s goals and priorities. 
While the Committee broadly agrees with ILRI’s priorities and its programmatic thrusts, it 
would hope that the link from priorities to project resource allocation can be better articulated 
in the future. TAC also encourages ILRI to engage in a more formal priority setting process. 
The Committee commends ILRI for the scientific quality particularly that on animal health 
and is encouraged that new scientific developments will allow for major spillover of research 
results obtained on trypanosomiasis and East Coast Fever to other tropical livestock diseases. 
TAC would also encourage ILRI to continue to give high priority to using advances in science 
in all of its work. Overall, the Committee believes that advances in science have increased 
ILRI’s chances of success in its work. 
TAC looks forward to ILRI’s response to the overall recommendation in TAC’s report on 
CGIAR priorities and strategies that more emphasis should be given to germplasm 
enhancement, in the case of JLRl. of livestock feed resources, especially those, such as 
legumes, which will enhance mixed plant-livestock systems and natural resources. TAC also 
notes that overall Systemwide investment in livestock feed research is still low, and urges that 
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the Systemwide Livestock Programme Committee give careful thought to ensuring that there 
are no major gaps in addressing high-priority research needs. Finally, TAC notes that on the 
basis of the poverty-weighted congruence share, the CGIAR is still under-investing in 
livestock research. The Committee strongly supports an increase in the level of investment in 
livestock research in the System. 
2.13. IPGRI 
SUMMARY 
IPGRI’s mandate is to advance the conservation and use of plant genetic resources for the 
benefit of present and future generations. 
The MTP for 1998-2000 is the first to be developed by IPGRI since its establishment as the 
successor to IBPGR and since taking responsibility for the governance and administration of 
INIBAP. IPGRI’s MTP is underscored by a recognition of the role of plant genetic resources 
in both poverty alleviation and the protection of natural resources. In line with proposals made 
by regional fora and the global forum, during the MTP IPGRI intends to expand its work to 
promote germplasm evaluation in a number of crops of major importance for poverty 
alleviation, and to give more attention to protecting the environment, particularly through the 
expansion of the programme on forest genetic resources. 
The research agenda for the MTP is based on 20 projects, subdivided into three main areas, 
namely: 15 projects for plant genetic resources, four projects for the Musa programme, and 
one in support of the CGIAR Genetic Resources Programme. Projects on plant genetic 
resources will concentrate mainly on crops/species not covered by other CGIAR centres, 
although IPGRl will continue to work with centres on their mandate crops, particularly in 
model studies and in the context of the SGRP. New research emphasis will be given to 
population genetics, forest genetic resources in the regions, the strengthening of in situ 
conservation, the development and updating of information on the status and distribution of 
wild relatives, linking conservation and use, and policy research. The INIBAP projects are for 
germplasm management, genetic improvement, information and documentation and for 
support for regional networks. New elements will be added during the MTP to the INIBAP 
programme on Musa improvement and integrated pest management. 
The proposed budget for IPGRI’s research agenda will increase by the end of the MTP by 
36% from the 1997 figure. Part of this increase is attributable to including ECP/GR and 
EUFORGEN activities into the research agenda in 1998. To undertake the proposed 
activities, the number of internationally recruited staff is expected to increase from 45 in 1997 
to 52 by the year 2000. 
By 1998, the proposed allocation of efforts by CGIAR activity is: 14% for Increasing 
Productivity; 7% for Protecting the Environment; 45% for Saving Biodiversity; 13% for 
Improving Policies and 22% for Strengthening NARS. IPGRI plans to allocate 25% of its 
resources to sub-Saharan Africa; 25% to Asia, the Pacific and Oceania; 22% to the Americas, 
22% to WANA and 6% to Europe. 
IPGRI is the convening centre for the CGIAR Systemwide Genetic Resources Programme and 
also participates in the Systemwide Programme for Participatory Research and Gender 
Analysis and a number of international initiatives led by other centres. 
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COMMENTARY 
Contribution to CGIAR Goals 
The need for conservation of plant genetic resources has been highlighted by UNCED in 
1992, the adoption of Agenda 21, the coming into force of the Convention on Biodiversity in 
1993, and the 1996 FAO International Conference on Plant Genetic Resources. The report 
presented to the Leipzig Conference on the State of the World’s Plant Genetic Resources, 
based on 154 individual country reports, and prepared with the help of IPGRI, is evidence of 
the global concern that the continued existence of genetic diversity of plants is vital for world 
food production but is by no means secure. Hand in hand with the concept of protecting the 
global genetic resources is the requirement that these resources are available to be used in 
various ways and remain accessible. 
The work described in IPGRI’s MTP is of direct relevance to saving and utilizing 
biodiversity, and the potential impact of IPGRI’s ex situ and in situ conservation work on 
poverty alleviation and protection of the environment is clear. TAC considers that the output 
of IPGRI’s work related to conservation of plant genetic resources generally constitutes 
international public goods. However, where IPGRl works through networks, work conducted 
by the membership of such structures may not always generate international public goods. 
Priority-setting and Proposed Resource Allocation 
Priority setting at IPGRl has been influenced by the Commission on Biological Diversity, and 
by the FAO Global Plan of Action for the Conservation and Sustainable Utilization of Plant 
Genetic Resources for Food and Agriculture, which IPGRI helped to prepare. The discussion 
with the Centre highlighted the difficulties in establishing clear and transparent links between 
CGIAR goals, and IPGRI’s priorities and resource allocation. TAC realizes, however, that 
IPGRI’s priority setting process is complex and multidimensional. 
TAC believes that there is a particular challenge for IPGRI and for the System in setting 
priorities in conserving plant genetic resources. This arises from the subtleties in 
distinguishing between conservation itself, for which the worthwhile opportunities are 
virtually limitless, and research and research-related aspects of conservation, which are the 
mandated business of the CGIAR. Further, in terms of the CGIAR goals of poverty 
alleviation and food security, the priority of individual species ranges from those that have 
only limited potential for possible future food use to the major staple food crops that are 
critically important for meeting the future food needs of the developing world. 
The same wide range of significance exists for plant species that serve to protect the 
environment. To add to the complexity of priority setting, the current degree of threat to the 
genetic resources of a plant species also varies from virtually none to extreme, an example of 
the latter being where a class of vegetation is being replaced completely by urban and other 
infrastructures. 
Further, it is not clear from the MTP how species are ranked as to their importance in poverty 
alleviation, although IPGRI’s plan states that the proposal to include coffee and cocoa in their 
portfolio is based on poverty alleviation. 
Except for banana and plantain, IPGRl does little work on CGIAR commodities. IPGRI’s 
banana and plantain work has undergone a rapid evolution, and the wording of the MTP 
proposal appears to include hands-on crop improvement research activities, a central part of 
IITA’s MZNI improvement work. TAC was assured by IPGRI’s management that, in line 
with the recommendation of the CGIAR Task Force on Banana and Plantain, no hands-on 
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breeding and production systems research will be carried out by its banana and plantain 
programme. 
In relation to the activity category Saving Biodiversity, 1PGR.I accounts for about 29% of the 
total proposed CGIAR expenditures in the year 2000. TAC observes that the Institute appears 
to have interpreted the key conservation criteria (research and research related, contribution to 
CGIAR goals, degree of threat) fairly broadly. While TAC appreciates IPGRI’s rare capacity 
to support activities on species that are primarily of importance in industrialized countries (for 
example, in Europe), and species in developing countries that have low priority in relation to 
the CGIAR goals, it questions their claim on scarce development assistance funds. 
There are aspects of IPGRl’s MTP that drew TAC’s special attention. TAC finds this an 
opportune time to mention such points because IPGRl will soon launch a formal strategic 
planning effort and TAC suggests that these considerations be included. For instance, 
reference is made to opportunities through new science, but little is said about the role of 
others with easy access to such science. Also, while an effective programme of networking 
has been developed, its particular role in bringing in new science was less well described. 
Attention is called to increasing in situ work, but in TAC’s view, its researchable dimensions 
and their implications for staffing are little emphasized. Gender issues will be important for 
in situ work, as IPGRI notes, and systematic analysis of the role will be important to 
achieving better understanding. IPGRI works little on most CGIAR crops, except for its role 
in the SGRP, yet there would seem to be good opportunities to combine IPGRI’s plans, for 
example on irz situ work, with the System’s formal commitments for conservation of primary 
food crops. Finally, while planning at the regional level is commendably “bottom up”, it is 
not clear what guides synthesis towards a unified programme. With respect to IPGRI’s 
special role in the SGRP, TAC notes its intent to complement IPGRI’s strategic planning with 
a review of the entire SGRP. 
Strategies for Implementation of the MTP 
IPGRI will operate its programme through 20 projects. Fifteen of these projects represent the 
Institute’s Plant Genetic Resources Programme, four projects form the banana and plantain 
programme, while one project covers activities in support of both SGRP and CGIAR genetic 
resources policy. TAC notes that IPGRI has doubled its size since 1991 and proposes to 
increase its budget further during the MTP period at an average annual rate of 13%. The 
Committee is concerned that this expansion may lead to a scattering of the Institute’s efforts, 
and is pleased that IPGRI will be conducting a strategic planning exercise during 1997. 
IPGRI does not undertake hands on research or genetic conservation (except for the Musa 
germplasm indexing and exchange), its work is developed mainly in collaboration with 
NARS, ARIs and NGOs. There is, therefore, extensive collaboration and complementarity 
with partners. IPGRI describes itself as a facilitator and catalyst rather than as a scientific 
organization. TAC wonders whether a greater commitment to hands-on bench and field 
research in germplasm conservation, for example with in situ conservation, would further 
enhance IPGRI’s ability to deliver its products. 
IPGRI’s commitment to outsourcing has increased substantially in recent years and IPGRI’s 
networking mode of operation has facilitated this. Currently, IPGRI is managing more than 
200 research contracts (most of which are less than US$20,000). TAC wonders about the 
management costs of having many small projects. 
IPGRI is active in Systemwide activities, notably so in the SGRP for which IPGRl serves as 
the programme leader. TAC commends IPGFU for carrying out its functions with a high 
degree of sensitivity and competence. However, as described in the IPGRI EPMR, this 
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programme seems to suffer from a lack of commitment at the inter-centre and System level. 
TAC plans to examine the underlying issues in the upcoming external review of SGRP. 
Concluding Comments 
IPGRI’s MTP is broadly in line with CGIAR goals and priorities, and reflects also the 
Institute’s positive response to the many responsibilities bestowed on it by the international 
community. The Committee would encourage IPGRI to engage in more transparent 
approaches to priority setting, which more clearly articulate the links to resource allocation. 
TAC is satisfied with the MTP, but in the light of the comments made above, and the findings 
of the EPMR, TAC recommends that IPGRI should consider 19982000 as a period of 
consolidation with any further expansion along routes of evident strategic importance. 
2.14. IRRI 
SUMMARY 
IRRI’s mission is embedded in its goal to improve the well-being of present and future 
generations of farmers and consumers, particularly those with low incomes. 
The MTP for 19982000 focuses on generating technologies and management practices to 
produce more rice per unit area, with less water and with less pressure on the natural resource 
base, and to maintain rice as an attractive crop for future generations of farmers. IRRI is 
emerging as a major facilitator of the global rice research system and considers partnership to 
be the essence of this MTP, which also highlights the usefulness of the ecosystem-based rice 
research consortia for interdisciplinary and multilocational research involving multiple 
partnership. 
IRRI’s research agenda during the MTP consists of 31 projects to be implemented under 
seven programmes. Much of the research will continue to relate to the specific problems 
facing the four major rice ecosystems - irrigated, rainfed lowland, upland and flood-prone. 
The cross-cutting issues that affect the majority of these ecosystems are addressed by the 
cross-ecosystems programmes which also deal with the development of new tools and 
techniques, and conduct anticipatory research. The CGIAR undertaking of saving 
biodiversity is addressed by a programme dealing with genetic resources conservation, safe 
delivery and use. While information, training and institutional-strengthening activities will be 
consolidated under a new programme called Accelerating the Impact of Research. Research 
projects include raising yield potential, closing the yield gap, improving resource management 
practices, developing sustainable production system’s, improving farmers’ incomes, 
conserving rice biodiversity, pest management systems and working with other partners on 
genetic engineering research. 
The MTP forecasts a funding increase of 6% average annual growth, or 2% real annual 
growth. Activities will be carried out by 67 internationally recruited staff by the year 2000, an 
increase of 12 from 1997, but the same as in 1996. 
The allocation of resources by activity is 42% for Increasing Productivity; 26% for Protecting 
the Environment, 7% for Saving Biodiversity, 8% for Improving Policies and 17% for 
Strengthening NARS. Of the total resources, 94% are allocated to Asia, and 6% to other 
regions. In sub-Saharan Africa, IRRI proposes to strengthen its collaboration with WARDA. 
IRRI is a convening centre for the ecoregional programrne on the Humid/Subhumid tropics 
and Subtropics of Asia and has been requested to lead the Nutrient Management thrust of the 
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Systemwide Programme on Rice-Wheat Systems for the Indo-Gangetic Plains. In addition 
IRRI participates in five other Systemwide initiatives and programmes. 
COMMENTARY 
Contribution to CGIAR Goals 
Rice remains the staple food for nearly half the world’s population, most of them living in 
Asia, many of them among the poorest of the poor. IRRI points out that the world will need 
over 50% more rice in 2020 than current global production in order to feed the extra billion 
people who will rely on it within the next three decades. Highest growth in demand will be in 
areas of pervasive poverty and malnutrition, predominantly in South Asia, although demand is 
also rising rapidly in Africa and Latin America. IRRI’s MTP reminds the reader that such an 
increase in production simply cannot be achieved with today’s rice-growing technologies and 
farm management. The added challenge is that tomorrow’s technology and management must 
not only produce more grain per unit area, with less water and labour, and with less pressure 
on the natural resource base and the environment, but also maintain rice as an attractive crop 
for future generations of farmers. 
RRI’s plan is in two parts: part one deals with the longer-term research programme and 
describes the complex challenges faced by the rice producing sector, the IRRI programmes 
including the frontier work, IRRI’s partnership and pivotal role in the global rice research 
system, and the organizational structure and financial requirements for implementing the 
programme; the second part, the MTP itself, presents the agenda and the financing 
requirement for the period 1998-2000. 
The MTP is a response to the above challenges to food security and poverty alleviation, in 
particular the emerging water and labour shortages, the need to maintain the advances in rice 
production, and the need to increase productivity while protecting the environment. The 
research agenda is transparent, and the research programme addresses important, strategic 
problems. The MTP builds on the achievements of the previous MTP period, thus increasing 
the probability of success in the key areas of increasing yield, sustaining the resource base of 
the intensive systems, increasing farmers’ profit in the rainfed systems, and in conserving the 
genetic diversity of rice. Additionally, the MTP has new projects on gender issues, on 
developing precision-farming methods and products for the next generation of rice farmers, 
and an ecological orientation focused on diversity and resource management. TAC 
commends IFXI for proposing a forward-looking research agenda for the world’s number one 
cereal. 
Priority Setting and Proposed Resource Allocation 
The three steps of the priority-setting process are clearly described in the plan. The first step 
allocates resources among the four major rice ecosystems based on a modified congruence 
approach which takes into account poverty alleviation in terms of the distribution of poverty 
across ecosystems, and protection of the environment through the organization of its work by 
ecosystems; the second step balances allocations across programmes using best judgements 
based on IRRI’s considerable experience; and, the third step defines the projects within each 
programme and sets priorities for research activities within a project. Almost all of IRFU’s 
work is intended to generate international public goods. Where its work does not do so, IRFU 
has placed such activity (US$4.1 million in 1998) off the agenda. 
RR1 presents the results of its consultations with the NARS, with whom it has had long-term 
collaboration. IRRI holds biennial meetings with each cooperating institute/country from 
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which it extracts information about future research strategies. These results indicate that the 
national programmes will take over conventional breeding, farm mechanization and degree 
training, while IRRI will do genetic engineering work, and ecological and environmental 
characterization involving GIS and systems analysis. The remaining research activities will 
be conducted in a partnership mode. In its molecular work, IRRI is a component of the 
Rockefeller Foundation’s worldwide Rice Biotechnology Programme. In addition, it provides 
its facilities for researchers worldwide through its shuttle research programme. 
In as much as IRRI is itself in the forefront of rice research, including work using molecular 
biology, it has incorporated information thus gained into its selection of projects, IRRI 
nonetheless has embarked on some high-risk projects as well (for example apomixis, 
biological nitrogen fixation), on the grounds that the possible benefits are large. TAC 
recommends that IRRI carefully monitor the attainment of milestones in such projects and 
reconsiders its commitments if necessary. 
TAC considers that IRRI’s allocation of resources among activities is in line with the System 
priorities. IRRI has taken on board the recommendation to introduce research on postharvest 
technology by including as part of a project to explore ways of increasing value-added to rice 
products. In its work on rice production environments, IRRI does not appear to have fully 
incorporated suggestions made in TAC’s paper on NRM regarding off-site considerations. 
TAC hopes that the work to be done to implement the Ecoregional approaches in the humid 
tropics of Asia will tackle thoroughly off-site effects of various farming systems. TAC 
appreciates that IRRI’s particular contribution could come from the provision of specialist 
GIS-based modelling services. 
IRRI’s response to the emerging labour shortages mentioned earlier is to increase work on 
weed management because of the expected expansion of direct seeding techniques. On the 
other hand, its work on the new plant type does not take account of this problem, for it would 
reduce tillering and thus encourage the growth of weeds. IRRI’s MTP document includes 
project descriptions but omits the milestones. It does have, as its internal control documents, 
project “templates” which lists the milestones. 
Strategies for Implementation 
IRRI plans to implement its agenda through 31 projects linked to an extensive collaboration 
through research consortia with the NARS, and has many researchers from the ARIs engaged 
in shuttle research. IRRI has various delivery mechanisms ranging from collaborative 
research through training to delivery of pre-bred parental lines to NARS. It appears to have 
thought through the varying degrees of development of the NARS it has to deal with and has 
tailored its interactions accordingly. Where the NARS are particularly weak, it has enlisted 
bilateral donors to help build them up. (Funds for these are kept outside the agenda on the 
ground that they do not generate international public goods). 
IRRI plans to spend US$ 500~600,000 per year over the next three years to conduct 
socioeconomic studies for technology impact, gender and policy analysis. In the past, IRRI 
has not followed its impact in a systematic and consistent fashion. TAC hopes that this new 
effort will be sustained. 
TAC notes that despite the fact that IRRI was a pioneer in the CGIAR System in introducing 
gender considerations into its work, few projects have ex ante gender analysis. TAC hopes 
that gender audits, introduced as part of the logframe of each project, will enable IRRI to 
build up the database required to further improve its performance in this area. 
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IRRI is committed to continue its involvement with Systemwide programmes. It is the 
convener of the Systemwide programme on an Ecoregional Approach to Research and 
Development in the Humid/Subhumid Tropics and Subtropics of Asia, incorporating aspects 
of the Soil, Water and Nutrient Management Programme. The Centre is also a lead partner in 
the Systemwide programme on Improving the Productivity and Sustainability of Rice-Wheat 
Systems in the Indo-Gangetic Plains and participates in five other Systemwide programmes. 
TAC is pleased to note that IRRI and WARDA have signed a new Memorandum of 
Understanding, which incorporates their intention to work collaboratively in the Eastern, 
Central and Southern Africa (ECSA) countries, and WARDA’s plan indicates a small 
investment to this end. IRRI’s current investments (within the Agenda) in ECSA totals a sum 
slightly in excess of US$ 1 million per annum. TAC will follow with interest future 
developments. 
Concluding Comments 
IRRl’s two-part plan provides a wealth of information, and clearly illustrates that the MTP 
should be seen as part of a longer-term research planning effort. Taken together, the two parts 
show that the Institute’s proposed activities are congruent with the CGIAR goals and result 
from a transparent priority setting process. The MTP would improve if milestones in its 
various projects, particularly the riskier areas, were made explicit. TAC recommends that 
IRRI give more emphasis to addressing the implications of increasing water and labour 
constraints for rice production in Asia. TAC notes the growing importance of alternative 
suppliers in Asia and the changes in rice utilization foreshadowed by rapidly rising incomes. 
Overall, TAC supports IRRI’s MTP which it considers to be based on good science, 
transparent, and with significant potential for further strong impact. 
2.15. ISNAR 
SUMMARY 
ISNAR’s mission is to strengthen national agricultural research systems. The MTP reaffirms 
the Centre’s role as a research-based service with a mandate to assist developing countries in 
bringing about sustained improvements in the performance of their national agricultural 
research systems and organizations. It also takes into account recent changes in the external 
environment that affects the way research is organized, structured and financed 
internationally. ISNAR, having considered these recent developments, including the 
recommendations of the EPMR and internal changes in the Centre’s management, intends to 
submit a revised MTP in due course. 
During the MTP, ISNAR’s activities will be implemented through 11 projects which come 
under two Programmes, the first for Policy and Systems Development and the second for 
Management. Projects fall under the headings of research policy development; research 
system development; new challenges for NARS, which includes biotechnology, information, 
natural resource management and market orientation and agroindustry; managing research 
programmes; managing resources for research; and managing research organization. The 
programme on policy and systems development helps NARS and their policy makers to 
address national issues of sustainable food security, poverty alleviation and environmental 
protection, while management activities contribute to institutional organisation, planning 
governance and overall management. In the MTP, ISNAR aims to balance its activities at 
approximately 50% for policy and 50% for management. 
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The first year of the MTP calls for a modest growth of approximately 5% over the 1997 base 
year. Activities will be carried out by 42 internationally recruited staff by the year 2000, an 
increase of four from 1997. 
The regional balance in resource allocation is estimated to be 40% to Africa, 30% to Asia, 
20% to Latin America and 10% to WANA. ISNAR proposes to allocate approximately 45% 
of resources to research, 30% to advisory services, and 25% to training. 
ISNAR has teamed up with IFPRI as the convening Centre for Systemwide Initiative on 
Agricultural Research Indicators, but fUnds are still awaited. 
COMMENTARY 
Contribution to CGIAR Goals 
ISNAR’s goal is improved performance of NARS through institutional development. The 
Centre relates to the CGIAR goals of poverty alleviation and NRM for food security through 
its concern with the performance of NARS and the contributions that policies and institutions 
can make. In setting priorities, poverty and environmental factors figure prominently in 
ISNAR’s planning process. TAC believes that ISNAR’s work contributes to the CGIAR’s 
goals but considers that the Centre’s contribution to them should be addressed more explicitly 
in its forthcoming strategic planning process. 
Priority Setting and Resource Allocation 
ISNAR does not have a formal framework for priority setting and internal considerations are 
balanced by outside requests from NARS, donors and other stakeholders. ISNAR’s policies 
and indicative resource allocations are normally made in a top-down fashion while 
programme activities are planned in a bottom-up fashion. ISNAR’s priorities are governed 
and constrained by: a) what NARS need; b) what ISNAR can deliver; and c) funding 
availability. In its service role, ISNAR’s priority considerations relate to problem relevance, 
likely impact, equity and comparative advantage. In its research role, ISNAR seeks to 
identify future research management needs in a wide range of countries and NAROs at 
different stages of development and to work with them to access or develop the public goods 
that they will need to solve the medium-term needs. Overall, TAC considers that ISNAR 
should explore, when it revisits its strategic plan, a more systematic approach to setting 
priorities which clearly articulates the link to resource allocation. 
Strategies for Implementation 
ISNAR works closely with other agencies, in particular with IFPRI and FAO. TAC considers 
that the issue of collaboration, including that with other CGIAR Centres, should be carefully 
considered in the forthcoming strategic planning process, both for its research and service 
activities. While ISNAR by nature works collaboratively with NARS and other institutes, the 
MTP does not explicitly address the issue of alternative suppliers. ISNAR should investigate 
more systematically the extent to which alternative suppliers could undertake some of its 
activities, particularly in the service arena. 
ISNAR lists eight major changes that have influenced the development of its MTP: 
regionalization and globalization of agricultural research, the broadened agenda of the CGIAR 
and NARS with respect to goals which request new approaches; the funding crisis; the need 
for transparency and accountability; evidence of impact; developments in science and 
technology such as biotechnology, systems analysis. information technology and nem 
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management approaches; and the recommendations of the stripe review and the external 
review that called for a shift towards the research end of the research-service continuum to 
increase the production of international public goods. As also recommended by the EPMR, 
TAC would like ISNAR to assess systematically in its forthcoming strategic planning process, 
the implication of each of these factors for its future work. The Committee is pleased to note 
ISNAR’s active role in exploring a possible greater involvement of the CGIAR in Eastern 
Europe and Central Asia. 
The shifts in ISNAR’s work are entirely consistent with TAC’s draft recommendations on 
CGIAR priorities by activity, in particular in giving greater emphasis to research on 
organization and management of institutes and to the recommendations of the stripe studies 
on policy and management, and institution strengthening research to shift towards the research 
end of its research-service spectrum. TAC encourages ISNAR to develop a more coherent 
research agenda and to be more pro-active in pursuing important research topics. 
ISNAR planned to play a major role in the proposed Systemwide Programme on Agricultural 
Research Indicators convened by IFPRI but to date, no funding has been found. TAC regrets 
this lack of funding for this high priority initiative but would suggest that IFPRI and ISNAR 
initiate the programme within their own research agenda. 
ISNAR has milestones and expected outcomes built into each of its projects. The Centre has 
also commissioned an internally commissioned external review on impact assessment and 
continues this work through an ongoing project. TAC is encouraged by the valuable progress 
made by ISNAR in assessing its impact. 
Concluding Comments 
ISNAR’s activities are in line with CGIAR goals, and its MTP largely reflects a continuation 
of its current work. In the light of the EPMR and discussions at TAC 72 with ISNAR’s 
incoming Director General, the Committee considers this MTP to be work in progress and, 
given the presentation at TAC 72, expects to see a revised version for the year 1999 and 
beyond upon completion of ISNAR’s strategic planning process. TAC endorses the proposed 
MTP for the first year of its operation. 
2.16. WARDA 
SUMMARY 
WARDA’s goal has been redefined to reflect the new challenges facing it and is now “To 
strengthen sub-Saharan Africa’s capability for technology generation, technology transfer and 
policy formulation, in order to increase the sustainable productivity of rice-based cropping 
systems while conserving the natural resource base, and contributing to the food security of 
poor rural and urban households.” Although West Africa will continue to be WARDA’s 
primary geographic focus, WARDA’s work will no longer be restricted to West Africa alone 
but will extend to East, Central and Southern Africa. 
During the MTP, the ecoregions of the arid and semi-arid tropics, the warm sub-humid tropics 
and the warm humid tropics will continue to WARDA’s primary focus, as it is here that the 
vast majority of rice farmers having few resources live. Second priority will be given to the 
Sahel agroecosystem, and third priority to mangrove swamps. WARDA will focus on four 
inter-related programme thrusts: the Rainfed Rice Programme; the Irrigated Rice Programme; 
a Policy Support Programme; and an Information and Technology Transfer Programme. 
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The MTP agenda is structured around 18 interdisciplinary problem-solving projects. The 
projects represent a mix of integrated research thrusts that seek to solve a complex of inter- 
related constraints within well-defined agroecosystem niches; and more strategically oriented 
projects that seek answers to knowledge gaps blocking progress to the development of new 
technologies. The results of the latter will serve as inputs into the integrated thrusts. 
WARDA’s efficiency in each of its research programmes will be enhanced by new research 
tools during the MTP. In-house capacity will be developed for molecular analysis aimed at 
accelerating progress in WARDA’s wide-crossing programme between Asian and African rice 
species; a modest containment laboratory will be constructed; the use of systems analysis and 
modelling tools will be expanded; the GIS unit will be reinforced and the capacity for 
chemical analyses of rice grain quality will be upgraded. 
From 1997 to 2000 WARDA’s funding requirement will increase by an average amount of 
11% annually. Activities will be carried out by a total of 26 internationally recruited staff, 
compared with 2 1 in 1997. 
During the MTP, resources will be allocated to CGIAR activities as follows: Increasing 
Productivity 32%, Protecting the Environment 25%, Saving Biodiversity 6%, Policy 10% and 
Strengthening National Programmes 26%. 
WARDA will continue to contribute to the Ecoregional Programme for the Humid Tropics of 
Africa in its capacity as a member and host of the Inland Valley Consortium. It is also 
contributing to the Systemwide Plant Genetic Resources Programme. 
COMMENTARY 
Contribution to CGIAFX Goals 
Rice makes a dominant contribution to the global food security of poor people so that 
improving the productivity of the crop, the fertility of the resource base, and preventing soil 
and water degradation remain high on the list of priorities of IRRI, WARDA and CIAT who 
are responsible for implementing CGIAR’s programme on rice. IRRI has the global mandate 
in the CGIAR for rice improvement, and its focus is in Asia which accounts for 93% of the 
global rice production. CIAT’s work on rice is confined to Latin America which accounts for 
about 4% of global rice production. 
WARDA deals with a small subset of the global challenge related to rice production and 
concentrates its efforts on improving rice-based cropping systems in West Africa, which 
accounts for about 0.5% of global rice production. However, WARDA’s MTP points out that 
rice production in West Africa is growing extremely rapidly, averaging 8.5% annually over 
the past decade. Most of this growth has been due to area expansion in the upland and 
lowland rainfed systems in the humid and sub-humid zones where the soils have poor fertility 
and are subject to degradation under low-input management systems. About half of the 
expansion has occurred in the inland valleys which are the natural drainage channels for 
water, and while these valleys have a high potential for rice-based systems, their use poses 
environmental and health risks to farmers, the majority of whom are women. 
WARDA’s MTP responds to the above challenge in a logical and concise manner. The plan 
is set within the context of CGIAR goals and describes how the agenda focuses on poverty 
alleviation, and protecting the natural resource base and the environment. WARDA’s research 
agenda places particular attention on poor rural and urban households in Africa. Rural 
households are the major contributor (SO-90%) to African poverty, and issues relating to 
gender and female poor have been adequately addressed in the MTP. 
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The MTP provides a convincingly clear indication of WARDA’s attempt to integrate the work 
on productivity improvement with conservation of the natural resource base. TAC endorses 
WARDA’s attempts to initiate work on off-site environmental issues caused by rice-based 
systems in addition to on-site problems related to intensification of production. WARDA has 
highlighted the fact that the products of its research, especially those in the form of new 
knowledge of technology are freely transferable not only through the region it serves but 
beyond into the ECSA countries which account for 50% of the rice production in SSA. Given 
the promise of additional opportunities opening up within the context of the new 
Memorandum of Understanding for collaboration in SSA recently signed by WARDA and 
IRRI, WARDA has redefined its overall goal, within its current R&D commodity mandate, to 
extend the geographical scope of its work to cover the whole of the SSA region. However, 
TAC remains unconvinced about the need to change WARDA’s geographical mandate. 
Priority Setting and Proposed Resource Allocation 
The MTP presents WARDA’s priority-setting process as a continuing exercise and carefully 
addresses the CGIAR’s overarching concerns of poverty alleviation and environmental 
protection. WARDA’s priority-setting process is reasonably transparent but focuses on 
constraints identified in rice agroecosystems. The link to resource allocation is based on a 
congruence approach taking into account the value of production of rice from the different 
agroecosystems and the constraints that need to be addressed by research. 
WARDA justifies its activities on the assumption that rice farmers in its region are poor, most 
of them women. The plan makes the point that in West Africa, “women are the primary 
decision makers and provide the major share of labour in most rice production systems and 
dominate the labour-intensive rice processing activities and the small-scale rice trading”. 
TAC agrees with WARDA that expanding domestic rice production through technical change 
can generate proportionately greater demand for female employment, and generate increased 
female incomes through the rice commodity sector. Therefore, WARDA’s agenda has a 
particular focus on women, and WARDA plans to strengthen its activity in the area of policy 
analysis, technology transfer and on-farm impact. 
The plan makes no explicit reference to the adoption of new science, but it proposes the use of 
GIS and molecular biological tools in its research. TAC wonders to what extent WARDA 
should develop in-house capacity in the area of molecular biology when the envisaged work 
could be done by IRRI or CIRAD. However, as biotechnology research should be used to 
address the basic problems closely related to the advancement of plant breeding programmes 
to benefit the targeted user in a region like Africa, WARDA should consider others for these 
services and aim to capitalize on what they can provide. TAC noted that WARDA uses the 
open-centre concept, rather than direct outsourcing, to link up with institutions which have a 
comparative advantage in specific areas of research. However, WARDA’s plan does not 
provide clear evidence that resource allocations have been influenced by alternative sources of 
supply. 
As mentioned above, WARDA proposes to alter the geographical scope of its activities to 
include ECSA countries, subject to approval by its Council of Ministers. The investment 
during the MTP is expected to be quite modest (US$ 150,000). IRRI has another US$ 1.1 
million invested in the region. TAC anticipates being informed of the outcome of the present 
negotiation, although wonders why WARDA cannot share its products with ECSA countries 
without changing its geographical mandate. 
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Strategies for Implementation of the MTP 
WARDA sets out clearly how the new MTP relates to the past. Building on previous lessons, 
the Centre will undertake the MTP with a changed organizational structure consisting chiefly 
of four inter-related programme thrusts: two technology-generation programmes, the rainfed 
rice programme and the irrigated rice programme; a policy support programme; and an 
information and technology transfer programme. There is no evident reason to doubt the 
balance of effort across these programmes. 
One of the projects proposes to investigate resource flows within an inland valley, in line with 
TAC’s recommendation on NRM research. The Committee is pleased that the plan includes a 
proposal for a second regional consortium, the human health consortium, to be hosted by 
WARDA to promote regional collaborative and multidisciplinary research on the relationship 
between lowland rice systems and the water-borne diseases malaria and schistosomiasis. 
WARDA has adopted a concept of clearly laying out its strategic research milestones against 
which research effectiveness can be assessed and problems inhibiting progress can be 
identified early. Some of the projects refer to impact assessment, specifically in rice research. 
This includes the development of a regional computerized and georeferenced database for 
spatial distribution of major rice production systems, and quantification of yield gap 
components in rice production systems. One project expects to quantify the determinants and 
extent of adoption and economic impacts of current rice technologies. 
WARDA operates under the aegis of its Council of Ministers which has helped to create a 
special enabling environment for the Centre in its dealings with the national programmes of 
the member countries. Thus, the implementation of WARDA’s plan will rely on the 
continuation of the Task Forces involving NARS, and on the open-centre approach, to avoid 
duplication of effort and to ensure regional critical mass for rice R & D. WARDA is therefore 
seeking the contributions of scientists in national programmes, in sister CGIAR Centres and 
from ARIs. WARDA expects to receive valuable research support through this collaboration, 
particularly from AF2Is’ laboratories. However, WARDA has not succeeded in establishing 
any partnership with the region’s limited private sector. TAC notes that WARDA participates 
in two Systemwide activities, namely, the Inland Valley Consortium and Systemwide Genetic 
Resources Programme. 
WARDA’s programme appears to be centred mainly on rice improvement although the inter- 
centre review called for it to strengthen its work on rice based production systems. Some of 
this latter work is contained in the Inland Valley Consortium programme, where WARDA has 
planned to integrate some of its activities on resource management with IITA. Nonetheless 
TAC encourages WARDA to expand its work on rice-based systems. 
Concluding Comments 
The WARDA proposal is clearly articulated and builds on the advantage of its special 
relationship with NARS and its concept of an open centre. TAC considers the MTP to be 
broadly consistent with CGIAR goals and priorities. It is based on a transparent priority 
setting process. The Committee commends WARDA’s efforts to develop strategic alliances 
and the collaborative nature of its work. Its proposed research is innovative and has good 
impact potential. TAC recommends that WARDA continues strengthening its role as an 
ecoregionally oriented Centre for rice-based systems, and focuses its investments primarily on 
the unique problems of West Africa. 
Chapter 3 - TAC Recommendations on Resource Allocation 
3. f INTRODUCTlON 
This Chapter deals with recommendations for resource allocations among centres and focuses 
on the year 2000. Discussion during TAC 72 gave convincing evidence of centre efforts to 
capitalize further on new science and to extend the pattern of working relationships to include 
those engaged in complementary and supplementary activities. TAC’s view is that support 
should be available from Member and centre sources to permit total expenditures of 
US$400 million (in nominal dollars). Assuming that the present modest rates of inflation 
continue to prevail, this is an increase of 2% per year in real terms over the expenditures 
estimated for 1997. 
TAC’s recommendations for 2000 were first written in terms of percentages (with the idea of 
subsequent translation into dollars) of total expenditure by the System. For some centres the 
percentage increased while for others it decreased. An immediate question is the rate at 
which centres move from their current position to the position recommended for the year 
2000. TAC agreed that, in order to more effectively accommodate the changes envisioned, 
the rate should accelerate over the period, leading to the recommendation that the movement 
be 10% of the total by 1998, an additional 30% of the total by 1999 , and the remaining 60% 
in 2000. 
During the course of TAC 72 it was reaffirmed that the Committee’s recommendations 
should pertain to the proportions expended on activities by the System as a whole and to the 
amounts expended by individual centres. TAC sees itself as having less influence on how 
each centre finally distributes its expenditures across activities. In this area centre 
management is better able to accommodate emerging opportunities and TAC’s role is that of 
providing guidelines and rationales for negotiations between centres and members. (For a 
more detailed discussion, see Chapter 5 in the paper entitled CGIAR Priorities and Strategies 
1997, hereafter P&&97.) Even so, TAC must incorporate its concerns for activities into its 
recommendations about budgets for centres. 
The following paragraphs briefly describe the major criteria applied, including the role of 
activities, and the judgement influencing the recommendations for sectors, commodities and 
centres. Discussion starts with quantitative and then moves to qualitative considerations. 
3.2 POVERTY WEIGHTED SHARES 
This section describes the major criteria applied and the judgements which influenced the 
recommendations for sectors, commodities, and centres. First, and manifesting the Group’s 
concern for poverty alleviation and the Group’s judgement that the current allocations are an 
appropriate point of departure for rebalancing resource allocations, TAC’s attention focused 
on priorities associated with commodities, where the poverty indicator can be applied 
quantitatively for 13 of the centres. For each of these it was assumed that the initial element 
in setting priorities was the comparison between current allocations and the estimated poverty 
weighted share in 2010. (See Chapter 6 and Annex 2, P&&97.) The general rule followed 
by TAC for commodities (but see below for caveats) was to move half the distance between 
the current allocation and the allocation implied by the poverty weighted share. 
While this was the guiding principle, examination of the price data suggested that aquatic 
products and forestry products were over valued relative to livestock and crops. For fish and 
51 
forestry data on prices refer to actual market values while price data on crops and livestock 
have been adapted for purchase power parity differences among countries. FAO’s 
standardized set only refers to the major crops and livestock products (see Annex 2 for 
references). The amount of the over valuation is simply not known, but it was not believed to 
be such that a poverty weighted share would fall below current allocations to either set of 
products. Moreover, it was recognized that, as relatively new entrants into the CGIAR, two 
of the associated centres are still in a growth phase relative to the rest of the System. ICRAF, 
on the other hand, has grown dramatically recently and, in its case, it was thought important 
that its further growth be limited in order to permit some consolidation and an analysis of 
broadly based impact or its near term promise. With that, and given the three centres budget 
projections to 2000, it was decided to allocated 4.2% to fisheries, an increase of 20% in its 
share and the allocation to forestry was set at 12.2%, an apparent increase of 24% in its share. 
However, according to recent estimates of ICRAF’s 1997 budget, the sector will account for 
10.5% of 1997 expenditures and, if so, the increase over actual expenditures in 1997 is 16%. 
The livestock sector presented a further conundrum. TAC has long advocated an increase in 
its portion of CGIAR expenditures, which is well below its apparent poverty weighted share, 
but support has not been forthcoming. Moreover, in 1997, when it appeared that expenditures 
would reach 13.8% of the total (16.2% of the expenditures on commodities), there is evidence 
it will finish the year at just under 13%. TAC 72 concluded that recommended expenditures 
for 2000 should be two percent above the level in 1997, or 14.9%, assuming that the late 
April projection is borne out. While TAC would favour that level, it is well above that 
requested for 2000 by the centres engaged in research dealing directly with the sector. 
Discussion, which included the capacity to efficiently absorb a large inflow of funding and a 
commitment to carefully monitor impact, led to support for an allocation of 14.2% of the 
2000 expenditure to livestock research. 
With three sectors fixed largely through qualitative considerations, albeit guided by a sense of 
poverty weighted shares, TAC turned to crop commodities. In doing so, it was quickly noted 
that soybean seems dramatically under funded, but was recognized that this follows because 
work is limited to SSA, where the crop’s importance is minuscule but potentially promising. 
These considerations suggested limiting soybean to its current share of expenditures. That 
done TAC established a guideline by applying the general rule to the remaining crop 
commodities. This led to the proportions seen in Column 2 of Table 1. (Note that Column 1 
is repeated from Column 2, Table 2, Annex 2.) 
In translating allocations for commodities to allocations to centres TAC followed the 
proportions implied by the expenditure pattern for 1997, i.e., if a centre had 25% of the total 
of a particular commodity in 1997, then it was assigned 25% of the expenditure on that crop 
in 2000. It will be seen later that for some crops and some centres those portions changed as 
a result of modifications implied by one or more of the qualitative variables shaping 
allocations. At this point it was necessary to decide what portion of the centre’s budget 
would be associated with all commodities, e.g. what part of the expenditures allocated to 
training would be apportioned across crops. Except for cases in which it was clear that the 
outputs of a particular activity were generic, independent of the commodities of the centre, it 
was decided to apportion the entire centre budget among the commodities with which it 
worked. To assess the exceptions, TAC relied on a review of project descriptions undertaken 
by the CGIAR Secretariat. 
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3.3 QUA LITA TIVE CONSIDERA TIONS 
Centre Level Considerations 
The next step in the process was to carefully assess any other considerations that should be 
allowed for by TAC in recommending centre allocations for 1998-2000. This was done for 
changes since 1993 due to firstly, the recent emergence of changes in alternative sources of 
supply for the System’s research and research-related services, and secondly the potential 
impact of new science on future probability of success in the CGIAR’s fields of research. 
Then, since it had not been possible to include any quantitative measure of natural resources 
degradation in the modeling process, TAC reviewed this general area in search of qualitative 
evidence of differences in the nature, extent and likely future trend of resources degradation 
that would be significant at the inter-centre level of analysis. 
Following that, TAC considered the apparent performance of each centre during the recent 
past and the case made by the centres in presenting their MTPs. Finally, some global 
obligations of the CGIAR, which impact more heavily on some centres than others, were 
taken into account. 
These five elements are discussed further below. TAC’s final recommendations on the 
proportions of the CGIAR financing plan to be allocated to individual centres in the year 
2000 include a number of minor adjustments made to the figures implied by the earlier 
considerations. These adjustments represent the summation of TAC’s collective judgements 
taking account of all the considerations discussed below. 
Alternative sources of supply 
While in the strict sense there are no exact alternatives to the CGIAR Centres as suppliers of 
research and research-related services to all the developing countries served by the Group, an 
increasing number of NARS are able to meet their own research needs and are willing to 
exchange knowledge and materials freely. This applies particularly to the large NARS of 
China, India and Brazil, but a number of smaller NARS in Asia and Latin America, and even 
in sub-Saharan Africa, have developed a significant national research capacity during the past 
five years. Moreover, the private seed and agricultural chemical companies are beginning to 
play a larger role as suppliers to developing countries. 
To some extent, new science and alternative sources of supply tend to be positively related 
but, of course, with inverse effects. New science for specific commodities, for instance, tends 
to be more readily available where a number of NARS and ARIs are working actively on 
each of them. Conversely, often there is little new science available from outside that can be 
applied specifically to some tropical food crops of importance to poor people, for which the 
CGIAR is the major research provider. 
TAC concluded that the availability of alternative sources of supply is a more potent factor 
than new science. New science improves the probability of success in the CGIAR’s work, 
whereas real alternative sources of supply would obviate the need for the CGIAR to be 
involved at all. There was judged to be a spectrum of availability of alternative sources of 
supply for the work of centres from, at one extreme IPGRI, CIFOR and ICRAF that have few 
equivalents anywhere to ISNAR or IFPRI that work in fields where many other actors have a 
role to play. 
TAC was influenced in its conclusions about some centres by the fact that their research 
agendas include commodities such as banana and plantain, and cassava in sub-Saharan 
Africa, for which alternative suppliers are relatively scarce, and coconut, lentil, and 
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pigeonpea for which minimum critical mass in the CGIAR becomes a significant 
consideration, On the other hand, for centres involved with rice, especially in Asia, wheat, 
and maize in regions other than sub-Saharan Africa, there are relatively good alternative 
suppliers. For centres with the commodities mentioned, tentative budgets were adjusted in 
recognition of the presence or absence of alternative suppliers. 
New Science 
The major recent advances in science that have been described in Chapters 2 and 6 of the 
priorities and strategies document do not affect the probabilities of success in the research of 
all centres equally. Thus, new biology is applicable mainly to Germplasm Enhancement and 
Breeding in the crop, livestock, and in the future, fishery centres, whereas advances in remote 
sensing apply to all 14 centres whose research deals with large areas of land or water, and 
advances in information technology enhance the work of all centres that deal regularly with 
large data sets. All 16 centres certainly benefit from recent advances in global 
telecommunications and informatics. 
After weighing up these and other considerations about new science and technology, 
including the fact that the “management” oriented centres are in a position to benefit from 
applications of social science that are not new to the parent disciplines but are new to 
agriculture, TAC concluded that there was some justification for adjusting the budgets of 
individual centres on the basis of different opportunities in new science. However, account 
has to be taken first of the weightings for new science that have been incorporated already in 
the activity percentages. Thus, the importance of new biology is already reflected in the 20% 
recommended for the CGIAR Undertaking 1.1; the combination of possibilities in remote 
sensing and GIS influenced the Committee’s thinking on the percentage for Undertaking 2.2, 
the possibility of using existing knowledge of participatory decision-making and management 
science to advantage influenced the weight given to Undertaking 4, and so on. 
After considering these various arguments, TAC concluded that, although the differences 
were not always definitive, the centres that probably have relatively least to gain from 
advances in science, since 1993, include IFPIU, IIMI, IPGIU (for the most part), and ISNAR. 
Three others, CIFOR, ICLARM and ICRAF, form an intermediate group - while the 
remaining nine crop and livestock centres probably have relatively most to gain from new 
science. 
There was also one special case. The emergence of a new variety of late blight fungus, with 
the capacity to readily produce more-pathogenic strains, has rendered many of the results of 
existing science obsolete, and given a new scientific importance to work in potato pathology 
in the CGIAR. 
Natural Resources Management 
While on first examination there appear to be differences between centres in the extent of, 
and likely future trends in, degradation of soil, water and vegetation resources within their 
geographical mandates, the evidence does not stand up to close scrutiny. Who can say with 
certainty that the degradation problems of the WANA region, which has been cropped and 
grazed for thousands of years, and where there is known to be signiftcant degradation of 
scarce irrigation resources, are more serious for the achievement of the CGIAR’s goals than 
the problems of the “green revolution” lands of Asia. 
In the end. TAC has to concede that it is not possible to do more at present in targeting 
natural resources degradation in pursuit of the CGIAR goal than it has done already by the 
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higher weightings given to the undertaking Protecting the Environment in 1996, and again at 
TAC 72. TAC considers the lack of good global data on the state of natural resources to be a 
major drawback in the priorities and strategies process. 
Centre Performance and Plans 
In reviewing the recent past, TAC noted evidence of performance. Included were studies or 
statements about impact, about adoption of elements of improved technologies and about 
notable progress in specific areas. It was recognized that the record relates not just to centres 
but to other actors as well. The conclusions drawn influenced TAC’s sense of the probability 
of future success. The MTPs were a source of information about recent developments; 
moreover, they give evidence of the avenues through which future successes might be 
achieved and of how the centres will deploy their resources to attain such successes. 
Systemwide Concerns 
TAC considered that by far the most important of the System’s international obligations is 
that for the conservation of biodiversity, with its attendant implications for IPGRI, which is 
the convener for the Systemwide Genetic Resources Programme. Others include the 
responsibilities of ICRISAT and ICARDA under the Desertification Convention. In future, 
CIFOR may incur obligations for forestry research on behalf of the Intergovernmental Panel 
on Forests. 
As for budgets and expenditures, TAC notes that each centre’s participation in Systemwide 
programmes is included in its budget and is presented in a special table dealing only with 
such work. Therefore, dealing with centre budgets includes dealing with commitments to 
Systemwide work. Second, by prior agreement with the Group, TAC will review this area in 
1999, with special attention to its promise for gains, for example, via efficiencies and the 
capture of externalities, and its costs, for example, those for transactions. 
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3.4 CENTRE RECOMMENDATIONS 
Balancing the quantitative and qualitative elements, discussed earlier in this Chapter, led to 
budget shares reported upon in Chapters 5 and 6 of the 1997 Report on Priorities and 
Strategies, with respect to commodities, activities, and production sectors. These, in turn, 
allowed TAC to proceed in making centre-specific recommendations. 
T.4C has made resource allocation recommendations for each centre on the basis of a 
percentage of total expenditures of the CGIAR by the year 2000. The percentages have then 
been applied to a nominal amount of total expenditures of US.3 400 million for the CGIAR in 
the year 2000. 
An overview of T.AC’s recommendations on centre expenditures and a comparison with the 
1997 financing plan is provided in Table 1. Column 1 of Table 1 provides an estimate of 
1997 centre expenditures; column 2 presents this 1997 information on a percentage basis; 
column 3 is T.AC’s recommended share of total expenditures for each centre; and column -f 
the implied amount for a nominal total of USS 400 million. 
It is important to say a few words about what might happen Lvere the budgets sufficient to 
support much larger or much smaller expenditures in the year 2000. While TAC 73 discussed 
this. it M’as not with the intent at arriving at precise measures of the levels of expenditures at 
\i,hich the proportions \\:ould require review. What emerged was the sense that the 
proportions are operative at a range of CiSS -!OO million (nominal) plus or minus 5% in 1997 
dollars. That is to say, that if the available budget in the year 2000 is above (or below) 
C’SS 400 million by more than that amount, TA4C should review its recommendations. 
Table 3.1: TAC Recommendations on Centre Expenditures. by 2000 
1997 Financing Plan ‘) 2000 Target 
$m % % $m 
(TAC Recommendation) (Implied amounts 
ZIAT 31 1 9 2% 8.2% 32.7 
ZIFOR 11 3 3 3% 4.1% 16.5 
ZIMMYT 32.4 9.6% 8.8% 35 3 
ZIP 23 1 6.8% 6.1% 24.3 
ICARDA 25.1 7.4% 7.3% 29.2 
ICLARM 11.7 3.5% 4.2% 16.8 
ICRAF “ 17.2 5.1% 6 1% 24 3 
ICRISAT 28.6 8.4% 7 6% 30 2 
lFPRl 173 5.1% 5.2% 21 0 
llMl 9.9 2.9% 3.2% 12.8 
ilTA 281 8.3% 8.5% 34.0 
tLRl ‘! 30.3 9.0% 9.3% 37.0 
lPGRl 19.5 5.0% 6.1% 244 
tRRl 30.9 9.1% 9 1% 36.2 
tSNAR 10.9 3.2% 3 1 % 12 3 
WARDA 11.1 3.3% 3.3% 131 
TOTAL 338.5 100.0% 100.0% 400.0 
Notes: 
‘1) CGIAR Secretanat. Fmancial Summary of 1998-2000 Centre Medium Term Plans. rewsed 9 4.97, Table 2 
~2) ICRAF expects slgnlficant increases of their actual 1997 financing plan by about S 5 mllllon 
31 Recent Information lndvzates that actual 1997 fundlng of ILRI may be S 3 5 mtlllon 
Oeiow tnat figure Thus would reauce ILRl’s share to 8 0% of total 
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CIAT 
CIAT’s share in overall CGIAR expenditures between 1997 and 2000 will go from 9.2% to 
8.2%, implying an increase in dollar terms from US$31.1 million to an estimated 
US$ 32.7 million. 
In the calculation of its poverty-weighted share (pws), CIAT went down for beans and 
cassava and up for pasture/livestock work. Their generic work on NRM also allowed for an 
increase. Alternative sources of supply for cassava outside sub-Saharan Africa further 
lowered their share for work on cassava. Positive factors in the financial consideration were 
the new science that led to increases in chances of success, but these opportunities were 
shared with other centres engaged in germplasm improvement. 
CIFOR 
CIFOR’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 
3.3% to 4.1%, while in dollar terms, CIFOR’s expenditures during the corresponding period 
would increase from US$ 11.3 million to an estimated US$ 16.5 million, assuming total 2000 
expenditures of US$400 million. 
The increase in CIFOR’s allocation is mostly due to the higher priority assigned to forestry 
research and the need to increase the share of the sector in overall CGIAR expenditures. 
CIFOR goes up also on the grounds of lack of alternative sources of supply and increased 
international responsibilities. Finally, the centre has made good progress over the past two 
years and its plan presents an appealing future. 
CIMMYT 
CIMMYT’s share in overall CGIAR expenditures between 1997 and 2000 will go from 9.6% 
to 8.8%, implying an overall increase in dollars from US$32.4 million to an estimated 
US$ 35.3 million. 
CIMMYT goes up moderately on pws for wheat and down on maize. As with other crop 
centres, CIMMYT benefits from the opportunities through new science that increases chances 
of success, and also for a good track record and a well-conceived plan. CIMMYT lost ground 
because of the opportunities through alternative sources of supply for maize, except in SSA, 
and wheat. 1 
CIP 
CIP’s share in overall CGIAR expenditures between 1997 and 2000 will go fi-om 6.8% to 
6.1%, while in dollar terms, and assuming total expenditures of US$400 million, CIP’s 
expenditures during the corresponding period would increase from US$ 23.1 million to an 
estimated US$ 24.3 million. 
CIP went down very strongly on pws for potato and sweet potato. It benefited from the need 
to allocate more resources to addressing the global late blight challenge, and, like other crop 
centres, from new science with increased chances of success. TAC was also very impressed 
by the quality of CIP’s plan, and the logic and transparency of its priority-setting process and 
its connection with resource allocation. 
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ICARDA 
ICY&DA’s share in overall CGIAR expenditures between 1997 and 2000 will go from 7.4% 
to 7.3%, while in dollar terms, ICARDA’s expenditures during the corresponding period 
would increase from US$25.1 million to an estimated US$29.2 million. 
ICARDA is stable on pws as their commodities reflect a balance of favourable (livestock) and 
unfavourable (the remainder) directions. As with other crop centres, new science will affect 
their chances of success. There is no new information influencing alternative sources of 
supply and their ratings on performance and quality of plan are adequate. 
ICLARM 
ICLAFM’s share in overall CGIAR expenditures between 1997 and 2000 will increase Ii-om 
3.5% to 4.2%, while in dollar terms, ICLARM’s expenditures during the corresponding 
period would increase from US$ 11.7 million to an estimated US$ 16.8 million. 
ICLARM benefits strongly on the basis of increased priority assigned to fisheries research. 
There are few alternative sources of supply for their kind of work and efforts to reorient work 
have progressed well. 
ICRAF 
ICRAF’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 
5.1% to 6.1%, while in dollar terms, ICRAF’s expenditures during the corresponding period 
would increase from US$ 17.2 million to an estimated US$24.3 million. 
ICRAF benefits from the increased priority given to the forestry sector and from the lack of 
alternative sources of supply to agroforestry. TAC sees a need, however, for ICRAF to 
consolidate after a period of strong growth and for evidence of impact. 
ICRISAT 
ICRISAT’s share in overall CGIAR expenditures between 1997 and 2000 will go from 8.4% 
to 7.6%, while in dollar terms, ICRISAT’s expenditures during the corresponding period 
would increase from US$28.6 million to an estimated US$ 30.2 million. 
ICRISAT goes down moderately on pws for its commodities. It benefits from new science 
that increases chances of success like other crop centres, and for the quality of the plan. 
ICRISAT goes down on the grounds of alternative sources of supply, particularly in Asia. 
IFPRI 
IFPRI’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 
5.1% to 5.2%, implying an increase in dollar terms, from US$ 17.3 million to an estimated 
US$21 .O million. 
Overall, TAC recommended to maintain allocation of resources to policy research. IFPRI’s 
track record, as well as reduced sources of supply for policy research, allowed for some 
growth. 
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IIMI 
IIMI’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 2.9% 
to 3.2%, while in dollar terms, IIMI’s expenditures during the corresponding period would 
increase from US$ 9.9 million to an estimated US$ 12.8 million. 
IIMI benefits f?om the increased priority assigned to water management research and the 
potential of the new paradigm it developed. TAC also hopes that IIMI’s new mode of 
operation will increase its output of strategic research results and impact. 
IITA 
IITA’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 8.3% 
to 8.5%, while in dollar terms, IITA’s expenditures during the corresponding period would 
increase from US$28.1 million to an estimated US$ 34.0 million. 
IITA goes down moderately on pws overall, but, like other crop centres, benefits from new 
science that increases chances of success for its commodities. IITA also has a good track 
record in a difficult area where food security is a major concern. The Institute also gains 
through lack of alternative sources of supply, particularly for banana and plantain and cassava 
in sub-Saharan Africa. 
ILRI 
ILPI’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 9.0% 
to 9.3%, while in dollar terms, ILRI’s expenditures during the corresponding period would 
increase from US$ 30.3 million to an estimated US$37.0 million. 
ILRI benefits from the need to increase resources to livestock research on pws grounds. ILRl 
further benefits from new science that has greatly increased chances of success, particularly in 
animal health and feed research. The new global mandate of ILRI also asks for increased 
resources, particularly for an expansion of work in Asia. 
IPGRI 
IPGRI’s share in overall CGIAR expenditures between 1997 and 2000 will increase from 
5.8% to 6.1%, while in dollar terms, IPGRI’s expenditures during the corresponding period 
would increase from US$ 19.5 million to an estimated US$ 24.4 million. 
The increase in share rests largely on the higher shares to banana, plantain, and coconut. 
IPGRI has been successful in establishing itself and in incorporating INIBAP, and there are 
few alternative sources of supply for its work. Now, facing a different set of challenges, TAC 
considered that IPGRI should go through a period of consolidation and refocusing. 
IRRI 
IRRI’s share in overall CGIAR expenditures between 1997 and 2000 will remain constant at 
9.1%, while in dollar terms, IRRI’s expenditures would increase during the corresponding 
period from US$ 30.9 million to an estimated US$ 36.2 million. 
IRRI has no change due to pws but goes down considerably on the argument of increased 
alternative sources of supply for rice, particularly in Asia. It benefits like the other crop 
centres from new science that increases further chances of success, and a good track record. 
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ISNAR’s share in overall CGIAR expenditures between 1997 and 2000 will go from 3.2% to 
3.1%, while in dollar terms, ISNAR’s expenditures during the corresponding period would 
increase from US$ 10.9 million to an estimated US$ 12.3 million. 
ISNAR benefits from increased priority for research on institution building and on 
management, and goes down on alternative sources of supply for its service activities. 
Overall ISNAR remains stable pending the development of a strategic plan and a revised 
MTP for 1999-2000. 
WARDA 
WARDA’s share in overall CGIAR expenditures between 1997 and 2000 will remain 
constant at 3.3%, while in dollar terms, WARDA’s expenditures during the corresponding 
period would increase from US$ 11 .l million to an estimated US$ 13.1 million. 
WARDA is relatively stable on pws, where its current budget is notably larger than implied 
by SSA’s poverty-weighted share of rice. Its recent record is promising, and like other crop 
centres, WARDA will benefit from new science that increases chances of success. 
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